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Bernadine  Healy,  M.D., 
Director, 

National  Institutes  of  Health 


m n recent  years,  Americans  have  experienced 
JL  an  awakening  about  the  importance  of 
women’s  health:  the  importance  of  good  health 
not  only  to  women  themselves  but  to  our  society 
as  a whole.  This  awakening  has  been  spear- 
headed by  advocacy  groups  and  members  of  Con- 
gress, who  have  called  for  more  research  into  the 
causes,  treatments,  and  prevention  of  diseases 
that  rob  women  of  their  health.  The  National 
Institutes  of  Health  (NIH),  the  Federal  agency 
charged  with  extending  healthy  life  and  reducing 
the  burdens  of  illness  and  disability  for  all  Ameri- 
cans through  scientific  research,  has  heard  this 
call  and  responded  with  an  awakening  of  its  own. 

In  1990  the  NIH  established,  within  the  Office  of 
the  Director,  the  Office  of  Research  on  Women’s 
Health  (ORWH),  headed  by  Dr.  Vivian  Finn. 
Among  other  activities  designed  to  promote 
women’s  health,  the  ORWH  is  charged  with  ensur- 
ing that  all  clinical  trials  supported  by  the  NIH 
include  adequate  numbers  of  women.  Over  the 
past  year,  the  ORWH  has  convened  two  major 
conferences  on  opportunities  in  women’s  health 
research  and  opportunities  for  women  in  biomedi- 
cal careers.  This  report  is  the  result  of  that  first 
conference,  held  in  September  of  1991. 


This  report  sets  forth  an  agenda  for  national 
research  efforts  in  women’s  health.  In  crafting  the 
agenda,  workshop  participants  focused  on  the  end 
point  of  NIH’s  efforts:  improved  health  for  all 
women,  regardless  of  their  race,  socioeconomic 
status,  or  age.  As  Director  of  the  NIH,  let  me 
point  out  that  the  underl3dng  principle  of  NIH’s 
efforts  in  women’s  health  research  is  fundamental 
to  the  overall  mission  of  the  NIH  and  is  best 
expressed  in  our  motto,  “Science  to  extend 
healthy  life” — the  life  of  each  and  every  citizen, 
whether  male  or  female. 

The  NIH  has  placed  women’s  health  high  on  its 
research  agenda.  To  gain  a comprehensive  view  of 
NIH’s  efforts  in  women’s  health  research,  it  is 
essential  to  understand  these  efforts  not  just 
within  the  context  of  the  NIH,  the  world’s  largest 
supporter  of  biomedical  research,  but  within  an 
historical  context  as  well. 

Historical  Context  of  the  Awakening 

Throughout  history,  women  have  generally  been 
viewed  as  inferior  to  men.  Although  differences 
between  the  sexes  were  readily  acknowledged,  the 
characteristics  attributed  to  women  were  not 
always  laudable  or  even  biologically  correct.  Not 
surprisingly,  these  social  attitudes  influenced  the 
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medical  community’s  treatment  of  women 
patients.  For  example,  as  recently  as  the  1960s, 
faculty  at  our  Nation’s  leading  medical  schools 
taught  future  physicians  that  all  women  should 
have  their  children  between  the  ages  of  18  and 
25.  Illnesses  that  women  developed  in  their  30s 
and  40s,  such  as  endometriosis,  were  seen  as  pun- 
ishment for  delaying  or  not  having  children.  Need- 
less to  say,  this  medical  judgment  owed  more  to 
prevailing  social  attitudes  than  to  science. 

The  same  social  attitudes  influenced  the  selection 
of  study  populations  in  biomedical  research.  As 
late  as  the  1980s,  a major  study  on  the  preventive 
effects  of  aspirin  in  treating  coronary  disease 
involved  some  22,000  men,  but  not  a single 
woman.  Another  study  looked  at  the  role  of  estro- 
gen in  preventing  heart  disease,  but  only  in  men. 

Such  studies  have  suffered  from  the  underlying 
assumption  that  men  are  the  normative  stan- 
dard, and  such  studies  have  served  to  reinforce 
the  myth  that  heart  disease  is  unique  to  men.  I 
refer  to  this  practice  as  the  Yentl  syndrome.^  The 
fact  is  that  heart  disease  has  long  been  the  lead- 
ing cause  of  death  for  women  in  the  United 
States.  Clearly,  by  the  1990s  it  was  time  for  medi- 
cal researchers  to  wake  up  to  this  fact,  and  for 
taxpayer-supported  research  to  reflect  the  fact 
that  women  pay  taxes,  too. 

Closing  the  Knowledge  Gaps  for  a 
More  Integrated  View  of  Health 

Shortly  after  becoming  Director  of  the  NIH  in 
1991, 1 committed  the  agency  to  a program  aimed 
at  closing  the  startling  gaps  that  still  exist  in  our 
knowledge  of  women’s  health.  The  Women’s 
Health  Initiative,  a 14-year  $625  million  effort, 
will  study  some  150,000  women  at  45  clinical  cen- 
ters across  the  United  States  and  will  be  the  larg- 
est clinical  study  ever  undertaken  in  this  country 
on  the  health  of  either  men  or  women.  The 
study’s  protocol  is  described  by  the  director  of  the 
Women’s  Health  Initiative,  Dr.  William  Harlan, 
in  Appendix  1 of  this  report. 

The  initiative  has  two  closely  related  goals.  The 
first  of  these  is  to  decrease  the  prevalence  of  car- 
diovascular disease,  cancer  (especially  breast  can- 


cer), and  osteoporosis  among  women.  The  initia- 
tive will  develop  recommendations  on  diet,  hor- 
mone replacement  therapy,  diet  supplements, 
and  exercise:  practical  information  that  can  be 
used  by  physicians  and  by  women  of  all  ethnic 
groups  and  socioeconomic  classes.  The  second, 
related  goal  is  to  evaluate  the  effectiveness  of  vari- 
ous strategies  for  motivating  older  women  to 
adopt  health-enhancing  behaviors. 

With  its  emphasis  on  the  relationship  between 
behavior  and  health,  the  Women’s  Health  Initia- 
tive is  particularly  timely.  Congress  recently 
acted  to  bring  the  research  components  of  the 
Alcohol,  Drug  Abuse,  and  Mental  Health  Adminis- 
tration (ADAMHA)  into  the  NIH.  This  merger 
will  allow  for  increased  collaboration  in  NIH’s 
efforts  to  promote  a more  integrated  view  of 
women’s  health.  As  described  in  this  report,  addic- 
tions and  depression  exact  a tremendous  toll  on 
women  in  our  society,  while  diet,  smoking,  exer- 
cise, and  other  behaviors  obviously  have  a major 
influence  on  health.  This  report  also  notes  that, 
in  1990,  the  highest  proportional  increase  in 
AIDS  occurred  among  women,  making  AIDS  the 
leading  cause  of  death  among  women  ages  15  to 
49  in  several  American  cities.  The  Women’s 
Health  Initiative  and  new  integration  of  NIH  and 
ADAMHA  will  yield  valuable  information  on  the 
best  ways  to  encourage  women  to  change  their 
behavior  to  preserve  good  health. 

The  Women’s  Health  Initiative,  which  will  begin 
shortly  after  the  release  of  this  report,  has 
received  strong  endorsement  from  individuals 
and  groups  nationwide.  Congress  has  generously 
provided  sufficient  funding  for  the  first  year  of 
the  study,  and  in  addition  to  congressional  sup- 
port, there  has  been  overwhelming  support  and 
offers  of  assistance  from  physicians,  their 
patients  and  patients’  families,  laboratories,  uni- 
versities, and  individual  researchers.  One  outside 
organization  even  offered  to  donate  funding. 

Media  coverage  of  the  initiative  has  also  been 
gratifyingly  extensive. 

The  NIH  launched  the  Women’s  Health  Initiative 
with  full  recognition  of  the  fact  that  closing  the 
vast  knowledge  gaps  pertaining  to  the  health  of 
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women  requires  a commitment  from  all  the  Insti- 
tutes and  Centers  of  the  NIH.  The  leaders  of  the 
Institutes  and  Centers  have  responded  to  the  ini- 
tiative with  great  enthusiasm  and  have  selected 
women’s  health  as  one  of  the  areas  of  research  to 
be  given  special  emphasis  in  the  NIH’s  new  strate- 
gic plan,  which  will  be  released  in  the  fall  of  1992. 

In  addition  to  providing  women  with  practical 
information  on  how  to  preserve  their  health,  the 
Women’s  Health  Initiative  will  provide  the  scien- 
tific community  with  valuable  knowledge  on  the 
design  and  implementation  of  future  clinical  stud- 
ies. Because  the  initiative  will  recruit  women 
across  geographic,  racial,  ethnic,  and  socioeco- 
nomic lines,  it  will  yield  a wealth  of  information 
on  how  best  to  recruit  and  retain  women  partici- 
pants in  clinical  trials.  Such  information  will  be 
particularly  useful  in  helping  researchers  work 
with  segments  of  our  society  that  have  not  pre- 
viously been  included  in  most  biomedical  research. 

Women:  Filling  the  Gaps  in 
Leadership 

In  the  1960s,  men  outnumbered  women  in  college 
by  a ratio  of  almost  two  to  one.  Today,  there  are 
approximately  one  million  more  women  than  men 
stud3dng  in  colleges  and  universities;  more 
important,  it  is  projected  that  by  the  year  2000, 
more  women  than  men  will  be  earning  doctorate 
degrees.  Entrants  to  medical  school  reflect  the 
same  national  trend:  during  the  past  5 years,  the 
number  of  men  going  to  medical  school  has  fallen 
by  more  than  9 percent  while  the  number  of 
women  has  increased  by  the  same  percentage. 

(See  my  editorial,  “Women  in  Science:  from  Panes 
to  Ceiling.”  ) Enrollment  of  Black  women  has 
increased  by  23  percent  and  Asian  women  by 
more  than  100  percent.  In  fact,  were  it  not  for  this 
trend  in  women  offsetting  falling  male  enroll- 
ment, our  Nation  could  face  a brainpower  short- 
age in  medicine  and  biomedical  research  at  a time 
when  the  complex  nature  of  science  demands  the 
energies  and  resources  of  a diverse  talent  base. 

The  national  trends  in  education  hold  great  prom- 
ise for  research  on  women’s  health.  There  can  be 
no  question  that  an  agenda  for  women’s  health 
research  would  be  enhanced  and  gender  and  eth- 


nic disparities  in  medical  treatment  and  research 
reduced  not  only  by  increasing  the  numbers  of 
women  and  minorities  in  medicine,  but  also  by 
encouraging  them  to  seek  leadership  positions  in 
teaching,  research,  and  the  practice  of  medicine. 

Unfortunately,  throughout  their  academic  and 
professional  careers,  women  researchers  receive 
more  negative  treatment  than  their  male  counter- 
parts, as  documented  by  Jonathan  Cole  in  his 
recent  book.  The  Outer  Circle:  Women  in  the  Sci- 
entific Community . Cole  describes  what  he  refers 
to  as  positive  and  negative  kinetic  reactions  or 
“kicks”  that  occur  at  every  stage  in  a career.  Over- 
all, he  found  that  women  in  science  experience  far 
too  few  positive  kicks,  that  is,  the  rewards  and 
recognition  that  build  the  self-confidence  needed 
to  conduct  research  and  seek  positions  of  leader- 
ship. 

In  an  effort  to  provide  a positive  kick  for  women 
in  biomedical  careers,  the  ORWH  sponsored  a 
workshop  last  June  that  brought  together  450 
women  and  men  ranging  from  high  school  stu- 
dents to  senior  executives  and  leaders  in  science 
and  politics  to  discuss  how,  on  a national  scale, 
we  can  encourage,  maintain,  and  promote  women 
in  scientific  and  medical  careers.  Just  as  the 
awakening  about  research  on  women’s  health  did 
not  gain  national  momentum  until  a number  of 
women  leaders  in  and  outside  of  Congress  took 
their  view  to  the  American  people,  so  the  NIH, 
through  the  ORWH,  is  taking  the  lead  in  foster- 
ing awareness  about  the  need  to  increase  opportu- 
nities for  women  and  minorities  in  biomedical 
careers.  Recommendations  from  the  workshop. 
Women  in  Biomedical  Careers:  Dynamics  of 
Change,  Strategies  for  the  21st  Century,  will  be 
published  early  in  1993. 

Through  the  ORWH  and  the  Women’s  Health  Ini- 
tiative, the  NIH  is  making  good  on  our  commit- 
ment to  helping  all  of  the  people  of  the  United 
States  enjoy  better  health.  But  we  need  the  help 
of  the  biomedical  community  to  achieve  our  goals. 
We  hope  that  this  report  will  serve  as  a call  to 
arms  for  medical  researchers  nationwide  to  pur- 
sue neglected  topics  in  women’s  health  research. 
Each  gap  in  knowledge  that  it  describes  can  be 
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read  as  an  invitation  to  fill  that  gap.  Each  health 
crisis  that  it  describes  is  a call  for  researchers 
and  practitioners  to  alleviate  that  crisis.  Each  rec- 
ommendation is  a challenge  for  leaders  of  the  bio- 
medical research  community  to  inspire  others  to 
action. 

Political  pundits  have  referred  to  1992  as  the 
year  when  women  began  to  make  a difference  at 
the  polls.  In  the  future,  I hope  that  many  in  the 
biomedical  community  will  remember  1992  as  the 


year  that  they  heeded  NIH’s  call  to  arms  and 
began  to  make  a difference  in  women’s  health. 
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m he  Office  of  Research  on  Women’s  Health 
(ORWH)  at  the  National  Institutes  of  Health 
(NTH)  was  estabhshed  in  September  1990  as  part  of 
a vigorous  and  ongoing  effort  to  strengthen  and 
enhance  research  related  to  diseases,  disorders,  and 
conditions  that  affect  women  and  to  ensure  that 
women  are  appropriately  represented  in  biomedical 
and  biobehavioral  research  studies.  Dr.  Ruth 
Kirschstein  was  appointed  Acting  Director  of  this 
new  office. 

Initiating  actions  to  achieve  this  mandate,  the 
ORWH  sponsored  two  critical  activities:  a public 
hearing  and  a workshop,  Opporhmities  for  Research 
on  Women’s  Health.  The  public  hearing,  held  in 
June  1991,  afforded  the  opportunity  for  represen- 
tatives of  over  90  organizations  interested  in  women’s 
health  to  shape  the  direction  of  the  workshop  and, 
ultimately,  the  ORWH  Research  Agenda  on  Women’s 
Health.  The  final  results  of  that  workshop — convened 
in  Hunt  Valley,  Maryland,  in  September  1991 — are 
presented  here. 

Under  Dr.  Kirschstein’s  leadership,  and  in  collabo- 
ration with  the  Task  Force  on  Opportunities  for 
Research  on  Women’s  Health,  the  workshop 


developed  into  a multidisciplinary  effort  focused 
on  biomedical  and  biobehavioral  issues  germane 
to  women’s  health  across  the  life  span. 

Part  One  of  this  report  is  designed  for  the  lay  pub- 
lic and  for  those  seeking  an  overview  and  high- 
lights of  the  scientific  reports  developed  at  the 
workshop.  In  her  Foreword,  Dr.  Bemadine  Healy, 
Director  of  NIH,  explains  women’s  health 
research  as  integral  to  the  mission  of  the  NIH 
and  describes  the  historical  context  of  the  recent 
awakening  of  our  Nation  to  the  issues  of  women’s 
health.  In  her  Introduction,  Dr.  Kirschstein 
places  the  development  of  the  workshop  in  the 
context  of  the  mission  of  the  Office  of  Research  on 
Women’s  Health  and  highlights  the  events  of  the 
past  decade  that  led  to  the  current  emphasis  on 
the  issues  relevant  to  women’s  health.  The  Execu- 
tive Summary  is  a synopsis  of  the  papers  and 
working  group  reports  which  constitute  Part  Two 
of  this  document.  For  each  report,  the  synopsis 
highlights  the  principal  issues  identified  by  the 
working  group,  and  converts  their  highly  techni- 
cal recommendations  for  research  into  the  form  of 
general  research  questions  underlying  the  recom- 
mendations. 
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Part  Two  of  this  report  presents  (a)  the  background 
papers  on  morbidity  and  mortality  in  women,  the 
issue  of  women  as  research  subjects,  and  women’s 
careers  in  biomedical  sciences,  and  (b)  the  full  texts 
of  the  reports  of  the  10  working  groups.  An  Over- 
view by  the  workshop  cochairs,  Drs.  William  R. 
Hazzard  and  Mary  Lake  Polan,  introduces  the 
major  themes  and  issues  treated  by  each  working 
gi'oup.  Drs.  Hazzard  and  Polan  provided  leader- 
ship throughout  the  planning  and  implementation 
phases  of  the  workshop.  Quotations  from  public 
hearing  and  workshop  participants  are  interspersed 
throughout  the  text  to  highlight  the  concerns  expressed 
in  the  public  testimony  and  the  responses  of  the  work- 
shop to  those  concerns. 


This  report  represents  an  agenda  for  the  NIH  to 
utilize  in  addressing  the  gaps  in  knowledge  about 
women’s  health  through  enhancing  and  imple- 
menting biomedical  and  biobehavioral  research 
during  the  next  decade.  This  is  the  challenge  that 
we  face  as  we  launch  women’s  health  into  the 
21st  century.  We  invite  and  urge  you  to  join  us  in 
this  exciting  and  exhilarating  challenge,  for  we 
must  unify  our  collective  expertise,  abilities,  wisdom, 
and  spirit  in  this  quest  for  knowledge  about 
women’s  health  if  we  are  to  succeed. 


Vivian  W.  Pinn,  M.D. 
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Based  on  remarks  by 
Ruth  L.  Kirschstein,  M.D.,  Director,  National 
Institute  of  General  Medical  Sciences  and 
Former  Acting  Director,  Office  of  Research  on 

Women’s  Health 


M n 1983,  the  Assistant  Secretary  for  Health 
established  a Public  Health  Service  Task 
Force  on  Women’s  Health  Issues.  One  of  its  prin- 
cipal accomplishments  was  the  preparation  of  a 
two-volume  report,  Women’s  Health:  Report  of  the 
Public  Health  Service  Task  Force  on  Women’s 
Health  Issues.  The  first  part  of  this  report  was 
published  in  the  January/February  1985  issue  of 
Public  Health  Reports',  volume  II  was  issued  as  a 
separate  publication  from  the  Department  of 
Health  and  Human  Services  in  October  1987. 

The  report  discussed  a broad  array  of  women’s 
health  issues  across  the  life  stages,  particularly  in 
the  context  of  the  sociological  changes  in  the 
United  States  taking  place  in  the  latter  years  of 
the  20th  century.  One  of  the  most  important  rec- 
ommendations in  the  task  force  report  was  that 
“biomedical  and  behavioral  research  should  be 
expanded  to  ensure  emphasis  on  conditions  and 
diseases  unique  to,  or  more  prevalent  in,  women 
in  all  age  groups.” 

Since  that  time,  the  issue  of  women’s  health,  in  a 
political,  social,  and  biomedical  sense,  has  come  a 
long  way.  Among  the  most  significant  milestones 
was  the  creation  of  a new  Office  of  Research  on 


Women’s  Health  (ORWH)  within  the  Office  of  the 
Director  of  the  National  Institutes  of  Health  (NIH) 
in  September  1990.  The  mandate  of  this  new  office 
has  been  to  strengthen  and  enhance  the  prevention, 
diagnosis,  and  treatment  of  illness  in  women  and 
to  enhance  research  related  to  diseases  and  condi- 
tions that  affect  women. 

As  part  of  its  overall  mandate,  the  ORWH  has 
been  charged  with  three  critical  objectives.  The 
first  is  to  ensure  that,  in  the  performance  of  any 
research  supported  by  the  NIH,  the  important 
issues  that  pertain  to  women’s  health  are  adequately 
addressed.  These  relate  to  diseases,  disorders, 
and  conditions  that  are  unique  to,  more  prevalent 
among,  or  far  more  serious  in  women,  or  for  which 
there  are  different  risk  factors  or  interventions 
for  women  than  for  men. 

The  second  objective  is  to  ensure  appropriate  par- 
ticipation of  women  in  clinical  research,  particu- 
larly in  clinical  trials. 

The  third  key  objective  is  to  foster  the  increased 
enrollment  of  women  in  biomedical  research — 
especially  in  pivotal  decision-making  roles  within 
both  clinical  medicine  and  the  research  environment. 
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Towards  Achieving  the  Objectives 

Major  steps  have  been  taken  at  the  NIH  during 
the  last  year  toward  realizing  these  objectives. 

For  example,  to  ensure  that  women  are  included 
in  study  populations  according  to  the  stipulations 
set  forth  as  its  formal  policy,  the  NIH  published 
an  expanded  Policy  Notice  in  the  August  24, 1990, 
NIH  Guide  to  Grants  and  Contracts,  which  more 
fully  explains  the  policy  as  well  as  plans  for 
implementation,  and  also  issued  an  Instruction 
and  Information  Memorandum  to  all  staff  regard- 
ing this  policy.  Within  the  ORWH,  a data-based 
tracking  system  has  been  developed  to  monitor  the 
enrollment  of  women  in  clinical  trials  and  epide- 
miologic studies.  The  NIH  has  stated  that,  start- 
ing with  the  February  1991  reviews  for  scientific 
merit,  no  Public  Health  Service  grant  applications 
will  be  accepted  unless  women  are  adequately  rep- 
resented in  planned  clinical  research,  except  in 
instances  for  which  compelling  justification  can 
be  provided. 

To  help  answer  broader  questions,  the  ORWH 
arranged  with  the  Institute  of  Medicine  to  pro- 
vide assistance  in  addressing  the  legal  and  ethi- 
cal barriers  to  including  women  in  clinical 
studies.  Among  several  pressing  questions  per- 
taining to  this  issue  is  whether  or  not  it  is  possi- 
ble to  overcome  the  problems  related  to  potential 
fetal  damage,  safety  in  using  therapeutic  drugs  in 
women  of  childbearing  age,  and  liability  when 
such  women  are  included  in  clinical  research. 

To  address  the  issues  of  recruiting  and  promoting 
women  in  scientific  and  medical  careers,  the 
ORWH  initiated  a series  of  activities  during  1992 
that  included  the  sponsorship  of  a major  confer- 
ence on  careers  and  career  development  for 
women  in  biomedical  science.  The  ORWH  also  is 
providing  support  to  the  Committee  on  Women  in 
Science  and  Engineering  of  the  National  Acad- 
emy of  Sciences,  which  is  developing  a program  to 
achieve  greater  participation  of  women  in  science. 

Further,  the  ORWH  functions  as  a catalyst  and  a 
facilitator  in  enhancing  research  on  women’s  health 
by  providing  supplemental  funds  to  other  NIH  com- 
ponents to  augment  new  research  initiatives  or 


expand  current  studies  in  order  to  address  high- 
priority  areas  regarding  the  health  of  women. 

As  one  of  its  most  important  activities  in  1991,  the 
ORWH  established  an  NIH  Task  Force  on  Oppor- 
tunities for  Research  on  Women’s  Health.  The 
charge  to  this  task  force  has  been  to  assess  the  cur- 
rent status  of  research  on  women’s  health,  iden- 
tify scientific  research  opportunities  and  gaps  in 
knowledge,  and  recommend  a comprehensive  trans- 
NIH  plan  for  future  directions  in  research  on  the 
health  of  America’s  women.  The  principal  objective 
of  the  task  force  is  to  devise  a research  agenda  that 
will  guide  the  direction  of,  as  well  as  the  funding 
priorities  regarding,  research  on  the  health  of 
women  throughout  the  next  decade.  During  the 
year,  the  task  force  held  a number  of  meetings. 

An  important  goal  of  the  meetings  was  to  solicit 
the  widest  possible  scope  of  opinion  regarding  the 
research  agenda  both  from  within  the  NIH  and 
from  the  external  scientific  and  lay  communities. 

Public  Hearings 

June  12  and  13,  1991 

To  collect  comprehensive  information  on  the  cur- 
rent needs  in  women’s  research  and  gain  perspec- 
tive on  the  full  spectrum  of  those  needs,  the 
ORWH  held  a public  hearing  on  June  12  and  13, 
1991,  during  which  advocates  for  women’s  health 
and  representatives  of  scientific  and  medical  orga- 
nizations were  given  an  opportunity  to  provide 
input  into  the  research  agenda  and  the  plans  for 
the  scientific  workshop. 

An  announcement  in  the  March  22,  1991,  Federal 
Register  solicited  both  oral  and  written  testimony 
from  experts  speaking  for  the  many  groups  that 
address  issues  pertaining  to  research  in  women’s 
health.  Representatives  from  more  than  60  orga- 
nizations across  the  country  came  to  the  NIH  to 
present  their  statements;  more  than  40  others 
submitted  written  testimony  for  the  record. 

A large  portion  of  that  testimony  emphasized  the 
need  to  accord  priorities  to  cancer  prevention 
(especially  breast  cancer),  cardiovascular  dis- 
ease, and  osteoporosis.  Considerable  concern  was 
expressed  also  about  autoimmune  diseases  that 
affect  women  in  particular.  Witnesses  and  task 
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force  members  alike  noted  the  problems  that  may 
result  from  excluding  women  from  clinical  trials. 
Several  of  those  who  testified  mentioned  the  cur- 
rent lack  of  knowledge  regarding  the  complex  hor- 
monal cycles  of  women  and,  in  particular,  how 
these  changes  may  affect  absorption,  disposition, 
action,  and  elimination  of  drugs.  Witnesses  also 
recommended  that  there  be  new  research  initia- 
tives on  sexually  transmitted  diseases  (STDs), 
work  site  safety,  domestic  violence,  AIDs,  and  pre- 
and  postnatal  care — with  a focus  on  the  health  of 
the  mother.  Other  witnesses  emphasized  the  need 
to  develop  effective  prevention  strategies,  espe- 
cially in  the  areas  of  bone  disorders.  A number  of 
individuals  commented  on  the  lack  of  behavioral 
research  as  well  as  the  dearth  of  data  on  the 
health  of  Black  and  Hispanic  women — with  an 
emphasis  on  the  socioeconomic  factors  that  under- 
lie many  prevalent  health  problems. 

Workshop  on  Opportunities  for 
Research  on  Women’s  Health 

The  contributions,  commitment,  and  specific  rec- 
ommendations of  those  who  presented  testimony 
provided  important  guidance  toward  planning  the 
Workshop  on  Opportunities  for  Research  on 
Women’s  Health,  and  also  helped  to  determine 
many  of  the  particular  scientific  areas  addressed 
in  the  course  of  the  3-day  workshop  held  in  Hunt 
Valley,  Maryland,  September  4-6,  1991. 

Participants  at  the  workshop  included  experts  in 
the  fields  of  basic  and  clinical  sciences,  practition- 
ers interested  in  women’s  health,  and  representa- 
tives of  women’s  organizations. 

The  purpose  of  the  workshop  was  to  arrive  at  spe- 
cific, workable  recommendations  regarding 
research  activities  on  behalf  of  all  the  women  in 
the  United  States,  after  consideration  of  the 
broadest  possible  range  of  issues.  To  achieve  this 
purpose,  the  workshop  utilized  a unique  design. 
According  to  this  design,  participants  were 
assigned  to  working  group  sessions  in  two  major 
areas:  (1)  the  major  divisions  of  a woman’s  life 
span  and  (2)  the  scientific  issues,  diseases,  and 
impairments  that  might  affect  her  health  and 
well-being  during  that  life  span. 


Participants  who  addressed  the  Life  Span  area 
set  the  stage  for  the  deliberations  of  the  Crosscut- 
ting Science  Working  Groups  by  providing  a 
broad  perspective  regarding  the  concerns  that  are 
intrinsic  to  every  woman  during  each  segment  of 
her  life  from  birth  to  death.  Group  discussions 
were  divided  into  Birth  to  Young  Adulthood, 
Young  Adulthood  to  the  Perimenopausal  Years, 
Perimenopausal  to  Mature  Years,  and  Mature 
Years.  For  the  second  area.  Crosscutting  Science 
working  groups  addressed  the  following  topics:  Repro- 
ductive Biology,  Early  Developmental  Biology, 
Aging  Processes,  Cardiovascular  Function  and 
Disease,  Malignancy,  and  Immune  Function  and 
Infectious  Diseases.  The  working  groups  assessed 
the  current  status  of  women’s  health,  identified 
research  opportunities  and  gaps  in  research,  and 
recommended  approaches  and  options  for  taking 
advantage  of  the  most  promising  of  these  opportu- 
nities. 

The  workshop  participants  have  thereby  estab- 
lished a foundation  for  an  NIH-wide  research 
agenda  to  attain  significant  progress  against  the 
diseases  and  disorders  that  place  a particular  bur- 
den on  women.  This  research  agenda,  which  will 
guide  planning  efforts  at  the  NIH  for  the  next  sev- 
eral decades,  is  critical  to  improving  the  quality  of 
life  for  all  the  Nation’s  women. 

Because  the  workshop  was  sponsored  by  the  NIH, 
the  primary  focus  of  the  working  groups’  efforts 
was  on  the  biomedical  aspect  of  the  issues.  None- 
theless, in  their  discussions,  participants  recog- 
nized the  importance  of  considering  the 
socioeconomic,  legal,  and  ethical  issues  that 
impinge  upon  health  and  disease. 

Scope  of  This  Report 

This  report  sets  forth  the  research  recommenda- 
tions developed  by  the  working  groups  in  both  the 
Life  Span  and  Crosscutting  Science  areas.  Each 
working  group’s  report  addresses: 

• Key  issues  (including  morbidity  and  mortality 
data  for  the  most  important  diseases  and  disor- 
ders within  its  parameters) 
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• Gaps  in  knowledge  for  which  reseaj'ch  is  needed 

• Major  scientific  findings  of  current  relevance 
for  future  research 

• Specific  research  recommendations. 

The  issues  that  bear  upon  biomedical  research  on 
women’s  health  are  inextricably  linked  to  two  of 
the  principal  objectives  of  the  ORWH:  ensuring 
appropriate  participation  of  women  in  clinical 
research,  especially  clinical  trials,  and  increasing 
the  numbers  of  women  in  biomedical  research 
careers.  The  workshop  therefore  included  several 
formal  presentations  and  considerable  discussion 
on  these  issues.  Highlights  from  these  presenta- 
tions and  related  public  commentary  are  also 
included  in  this  report. 

A Comprehensive  Effort 

An  overarching  principle,  guiding  all  the  efforts  of 
the  ORWH,  is  the  conviction  that  biomedical 
research  must  be  targeted  to  all  of  America’s 


women,  of  all  races,  all  ages,  and  all  socioeco- 
nomic and  ethnic  groups.  Further,  while  the  NIH 
can  address  only  one  part  of  the  research  puzzle, 
the  ORWH  recognizes  that  research  needs  do  not 
exist  in  isolation;  they  are  tied  inextricably  to 
other  critical  issues  such  as  access  to  health  care 
and  insurance  coverage.  Finally,  the  ORWH  also 
realizes  that  researchers  must  make  more  inten- 
sive efforts  to  address  the  health  needs  of  the 
whole  woman,  interweaving  both  medical  and 
behavioral  issues — the  body  and  the  mind. 

Closing  the  gaps  in  knowledge  regarding  women’s 
health  may  take  several  years  of  intensive  effort. 
Those  who  are  impatient  for  results  with  immedi- 
ate clinical  applicability  may  experience  difficulty 
understanding  this.  However,  by  adhering  to  the 
research  agenda  outlined  in  this  report,  the  NIH 
can  make  steady  and  measurable  progress  toward 
closing  these  gaps  and  thereby  achieve  real  gains 
toward  bettering  the  health  of  all  women  in  the 
United  States.  Such  progress  in  the  improvement 
of  their  health  is  precisely  what  the  women  in 
this  country  amply  deserve. 
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Introduction 

At  the  end  of  the  1980s,  irrefutable  national  data 
and  statistics  pointed  to  a crisis  in  women’s 
health:  a crisis  that  has  stunned  citizens,  policy- 
makers, and  the  biomedical  community.  As  a 
Nation,  we  have  long  known  that  three  diseases — 
heart  disease,  cancer,  and  stroke — are  the  major 
killers  of  men  and  women  alike.  Currently,  the 
number  of  women  who  die  each  year  from  these 
diseases  are  as  follows: 

#1  Heart  Disease:  365,625  deaths  each  year 
#2  Cancer:  232,815  deaths  each  year 
#3  Stroke:  88,220  deaths  each  year*^ 

The  starthng  realization  is  that  most  of  the  biomed- 
ical knowledge  about  the  causes,  expression,  and 
treatment  of  these  diseases  derives  from  studies 
of  men  and  is  applied  to  women  with  the  supposi- 
tion that  there  are  no  differences.  During  recent 
years  we  looked  at  the  data  from  a different  per- 


*  In  some  cases,  data  presented  in  this  publication  are  different  from 
those  presented  in  the  original  working  group  reports  because  in  the 
year  that  has  passed  since  the  presentation  of  these  reports,  new  data 
have  become  available.  These  reports  underwent  review  and  revisions 
with  participation  and  final  approval  by  the  cochairs  of  the  respective 
working  groups. 


spective.  We  asked  if  there  are  differences  in  the 
health  of  men  and  women.  As  the  statistics  on 
death  and  disease  specific  to  women  were  inte- 
grated and  interpreted,  concerned  individuals 
became  acutely  aware  that  health  problems  spe- 
cific to  women  are  worsening  and  that  we  cur- 
rently do  not  have  all  the  knowledge  necessary  to 
reverse  this  trend.  The  following  issues  are  now  glar- 
ingly vmdeniable  truths: 

• Women  will  constitute  the  larger  popula- 
tion and  will  be  the  most  susceptible  to  dis- 
ease in  the  future. 

• Overall,  women  have  worse  health  than 
men. 

• Certain  health  problems  are  more  preva- 
lent in  women  than  in  men. 

• Certain  health  problems  are  unique  to 
women  or  affect  women  differently  than 
they  do  men. 

To  focus  the  biomedical  research  community  on 
these  issues  of  women’s  health  and  to  garner 
their  knowledge  into  a comprehensive  plan  about 
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how  to  systematically  and  expeditiously  address 
those  issues,  the  Office  of  Research  on  Women’s 
Health  sponsored  the  Workshop  on  Opportunities 
for  Research  on  Women’s  Health.  The  goal  of  both 
this  workshop  and  the  series  of  events  pi'eceding 
it  was  to  develop  a comprehensive  research 
agenda  to  investigate  women’s  health  issues. 


Setting  a Research  Agenda 

As  health  needs  become  more  widespread  in  the 
Nation  and  funding  becomes  less  available,  the  goal 
of  solving  the  health  problems  facing  women  must 
be  considered  in  the  design  of  biomedical  research 
studies.  Solving  a health  problem  entails  a four- 
step  process  (these  steps  may  be  simultaneous): 
recognition,  response,  research,  and  reversal. 

Recognition 

First  is  recognition  of  the  problem.  Recognition 
usually  occurs  when  enough  data  are  available  to 
show  a trend,  either  in  rates  of  disease  or  of  death 
from  disease.  The  trends  may  occur  among  the 
entire  population  or  within  subgroups  of  the  popu- 
lation. The  subgroups  may  be  described  by  such 
factors  as  age,  sex,  ethnicity,  race,  geographical 
residence,  income,  and  education  level.  The  data 
sources  typically  used  for  health  trends  are  the 
U.S.  Census  (every  10  years),  hospital  records, 
insurance  company  data,  epidemiologic  studies 
(studies  of  patterns  of  disease  and  behaviors  among 
populations),  and  other  population  studies  conducted 
by  the  National  Center  for  Health  Statistics. 

Even  with  modern  methods  of  data  collection  and 
analysis,  recognizing  and,  more  so,  forecasting 
health  trends  are  extremely  difficult  in  a society 
as  ethnically  and  behaviorally  complex  and  as 
rapidly  changing  as  that  of  the  United  States. 
Identifying  the  cause-and-effect  relationships 
between  disease  trends,  social  change,  personal 
behaviors,  cultural  composition,  and  biomedical 
knowledge  is  extraordinarily  difficult.  Assump- 
tions based  on  logically  predicted  population  pat- 
terns may  or  may  not  prove  to  be  accurate. 

As  the  nature  of  our  society  has  changed,  so  have 
the  behaviors  of  the  population  and  so  have  the 
types  of  diseases  that  strike  and  kill  us.  At  the 
end  of  the  past  century,  infectious  diseases  were 
the  greatest  threat;  later  these  were  superseded 


by  heart  disease,  then  cancer,  both  of  which  have 
behavioral  and  genetic  causes;  now,  with  AIDS, 
infectious  disease  once  again  looms  as  an  epi- 
demic. In  the  future,  other  disease  outbreaks  may 
literally  catch  us  by  surprise. 
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Women  Will  Constitute  the  Larger  Population 
and  Will  Be  the  Most  Susceptible  to  Disease  in  the 
Future. 

Gathering  and  analyzing  data  takes  time  and  is 
performed  in  cycles,  and  therefore  we  sometimes 
recognize  the  emergence  of  a trend  only  after  it  is 
well  underway.  Such  was  the  case  for  the  observa- 
tions about  women’s  health  issues.  Perhaps 
another  reason  for  the  lag  of  recognition  of  the 
trend  in  women’s  health  issues  is  that  historically 
throughout  the  20th  century,  women  have  had  a 
longer  life  expectancy  than  men.  For  example,  for 
all  races  in  1900,  life  expectancy  was  46.3  years 
for  men  and  48.3  for  women;  in  1989,  71.8  and 
78.6.^  Figure  1 and  Table  1 show  the  life  expec- 
tancy for  men  and  women  according  to  race. 


Table  1.^ 

Life  Expectancy — 1989 


Men  Women 


Total  Population 
Whites 
Blacks 
Hispanics 
Native  Americans 
Asian  Pacific 
Islanders 


71.8  years 

72.7 

64.8 
69.6 

not  available 
not  available 


78.6  years 
79.2 
73.5 
77.1 

not  available 
not  available 


At  face  value,  these  statistics  sound  like  good 
news  for  women;  but  in  fact,  interpreted  in  the 
context  of  the  future  and  of  certain  disease 
trends,  they  are  ominous.  Unfortunately,  these 
figures  demonstrate  that  women,  in  increasing 
numbers  and  more  so  than  men,  will  be  facing  the 
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Figure  1. 

Life  Expectancy  at  Birth  According  to 
Race  and  Sex,  United  States,  1970-1988 
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Source:  National  Center  for  Health  Statistics.  Health  United  States,  1990.  DHHS  Pub.  No. 

(PHS)  91  -1 232.  Hyattsville.  Maryland:  Public  Health  Service,  1 991. 


Table  2." 

Percentage  of  Women  Within  the  Aging 
Population 


Age  65+ 

Age  85+ 

1900 

49.5% 

55.6% 

1980 

59.7% 

69.6% 

1990 

59.7% 

72.0% 

2020 

60.0% 

12>.Q% 

health  problems  that  accompany  old  age,  for 
example,  osteoporosis  and  Alzheimer’s  disease.  In 
1900,  only  4%  of  the  population  was  age  65  and 
over  and  only  0.2%  was  over  age  85;  by  1985,  per- 
centages had  risen  sharply  to  12%  and  1.1%, 
respectively.^  In  1900,  women  constituted  49.5% 
of  the  group  over  age  65,  and  in  1980,  59.7%. 

Even  more  dramatic,  they  now  constitute  72%  of 
the  group  over  age  85.^  Projections  indicate  that 
in  the  year  2020,  there  wiU  be  69  men  for  every 
100  women  at  age  65,  and  36  men  per  100  women 
at  age  85.^  Table  2 shows  the  growth  of  women  as 
the  aging  majority  in  our  Nation. 


:■  . IS  StJE^ 


Overall,  Women  Have  Worse  Health  Than  Men. 

Already,  women  requiring  care  in  nursing  homes 
or  personal  care  facilities  outnumber  men  three 
to  one  (963,900  women  and  334,400  men  in 
1985).  In  1990,  of  the  7 million  women  over  age 
75,  nearly  2 million  were  either  unable  or  limited 
in  their  ability  to  carry  on  major  activities.® 

Throughout  their  lives,  as  shown  by  statistics,  the 
quality  of  life  for  women  lags  behind  that  for  men: 
women  have  more  acute  symptoms,  chronic  condi- 
tions, and  short-  and  long-term  disabilities  aris- 
ing from  health  problems. 

• Women’s  activities  are  limited  by  health  prob- 
lems approximately  25%  more  days  each  year 
than  are  men’s  activities.^ 

• Women  are  bedridden  35%  more  days  than  men 
because  of  infective/parasitic  diseases,  respiratory 
diseases,  digestive  system  conditions,  injuries,  and 
other  acute  conditions. 

These  statistics  are  true  even  when  reproductive 
problems  are  eliminated  from  the  calculations. 


Certain  Health  Problems  Are  More  Prevalent  in 
Women  Than  in  Men. 


Cardiovascular  Disease.  Nearly  90,000  women 
die  of  stroke  each  year.  Stroke  accounts  for  a 
higher  percentage  of  deaths  among  women  than 
men  in  all  stages  of  life. 

• Half  of  all  women,  but  only  31%  of  men,  who 
have  heart  attacks  die  within  a year.^^ 

• Approximately  90%  of  all  heart  disease  deaths 
among  women  occur  after  menopause. 

• One  in  9 women  ages  45-64  has  some  clinical 
cardiovascular  disease,  rising  to  1 in  3 at  age 
65  and  older. 

Mental  Disorders.  The  rate  of  affective  disorders 
is  almost  twice  that  for  women,  about  7%,  com- 
pared with  men.^^  In  elderly  women,  the  preva- 
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lence  of  depression  is  3.64%  versus  1%  in  men. 
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Alzheimer’s  Disease.  Occurrence  of  this  disease  is 
higher  among  women  than  men,  and  it  increases 
with  age — dramatically  so  after  age  85. 

Osteoporosis. 

• Osteoporosis  affects  over  24  million  Americans, 
primarily  women. 

• Osteoporosis  affects  one-third  to  one-half  of  all 
postmenopausal  women. 

• The  rates  for  osteoporosis  increase  dramati- 
cally for  women  with  age,  as  shown  in  Table  3. 

Table  3.'" 

Rates  of  Osteoporosis  in  Women 


Age  Group 

Rate 

45-49 

17.9% 

50-54 

39.2% 

55-59 

57.7% 

60-64 

65.6% 

65-69 

73.5% 

75-1- 

89.0% 

• Hip  fractures  are  the  most  serious  consequence 
of  osteoporosis.  Each  year,  250,000  people  are 
hospitalized  with  hip  fractures  and  are  tempo- 
rarily disabled.  About  one-third  will  become 
totally  dependent,  and  one-half  will  never  walk 
independently  again. 

• Osteoporosis  causes  1.3  million  bone  fractures 
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every  year. 

• Annually,  500,000  vertebrae  fractures  occur. 
Nearly  one-third  of  women  over  age  65  will  suf- 
fer at  least  one  vertebral  fracture. 

Sexually  Transmitted  Diseases. 

• Each  year,  6 million  women  in  the  United 
States,  half  of  whom  are  teenagers,  acquire  a 
sexually  transmitted  disease. 

• Fifteen  to  20  million  women  are  chronically 
infected  with  either  genital  herpes  or  human 
papillomavirus  (HPV)  infections.^® 


• Women  are  the  fastest  growing  population 
with  AIDS;  IV  drug  abuse  and  heterosexual 
contact  are  the  primary  modes  of  transmission 
(Figures  2 and  3). 


Figure  2. 

AIDS  Cases  Through  Heterosexual 
Contact  With  Persons  With,  or  at 
High  Risk  for,  HIV  Infection 

2500 

2250  Female 


Year 


"Figures  are  based  on  cases  reported  through  March  1991  and  adjusted  for  reporting  delays. 
Source:  M/WIW40  (22):  357-9, 1991. 


Figure  3. 

AIDS  in  Women  by  Exposure  Category 
Cases  Reported  1987  Through  1991 


3000  Injecting  Drug  Use 


Source:  Office  of  AIDS  Research,  National  Institutes  of  Health. 
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Immunologic  Diseases. 

• Autoimmune  thyroid  diseases  have  a 15:1  ratio 
of  women  to  men/^ 

• Rheumatoid  arthritis  has  a 3:1  ratio  of  women 
to  men.  Rheumatoid  arthritis  leads  to  disabil- 
ity and  decreased  life  expectancy. 

• Systemic  lupus  er5dhematosus  (SLE)  occurs  nine 
times  more  often  in  women  than  men.  There  are 
500,000  cases  of  SLE  in  the  United  States. 

• Systemic  sclerosis  affects  women  four  times  as 

r.  17 

often  as  men. 

• Diabetes  mellitus  and  multiple  sclerosis  occur 
more  often  in  women. 

Disability. 

• More  women  than  men  of  every  age  group 
report  or  seek  care  for  illness  and  disability. 

• More  women  than  men  seek  care  for  acute  con- 
ditions and  short-term  disabilities  that  occur 
during  the  reproductive  years  (ages  18-44).  For 
example,  in  1985,  for  every  100  persons, 
women  had  49.7  bouts  of  influenza,  men  37.0; 
women  had  30.7  common  colds,  men  21.4. 

Some  of  the  excess  of  acute  illness  may  be 
explained  by  women’s  greater  exposure  to 
school  children  with  childhood  infections. 

• More  women  than  men  seek  care  for  chronic 
conditions  and  associated  disability  in  mid- 
and  late  life.  For  example,  for  every  one  man, 
6.5  women  seek  care  for  thyroid  diseases,  4.8 
women  seek  care  for  anemias,  4 women  seek 
care  for  spastic  colon,  3.5  for  frequent  constipa- 
tion, 1.6  for  gallstones,  1.6  for  arthritis,  and  2.0 
for  chronic  bronchitis.^® 


Certain  Health  Problems  Are  Unique  to  Women 
or  Affect  Women  Differently  Than  They  Do  Men. 


Cancer. 

• While  cancer  is  the  second  leading  cause  of 
death  among  American  women  of  all  ages, 
accounting  for  250,000  deaths  each  year,  it  is 
the  leading  cause  of  premature  death. 


• Lung  cancer  has  sixrpassed  breast  cancer  as  the 
leading  cause  of  cancer  death  in  women  (Figure 
4).  In  1991,  51,000  women  died  from  lung  can- 
cer, and  45,000  women  died  from  breast  can- 
cer. This  rate  parallels  the  rate  of  increase  in 
smoking  among  women.  Lung  cancer  is  almost 
entirely  due  to  cigarette  smoking.  Today,  more 
young  women  become  smokers  than  yovmg  men.^^ 


Figure  4. 

Breast  vs.  Lung  Cancer  Mortality 
White  Females  vs.  Black  Females 
United  States,  1973-88 
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Breast-Black 

1974  1976  1978  1980  1982  1984  1986  1988 

Year  of  Death 


Age-Adjusted  to  1970  Standard. 


• Approximately  27%  of  cancer  deaths  among 
women  are  accounted  for  by  cancers  of  the 
breast  (44,000)  and  of  the  reproductive  sys- 
tem— ovarian  (12,500),  cervical  (4,500),  uterine 
(5,500).^" 

• The  death  rate  from  breast  cancer  between  1979 
and  1986  increased  an  overwhelming  24%. 
Today,  1 in  9 women  will  develop  breast  cancer 
whereas  in  the  1960s,  the  rate  was  only  1 in  20. 

Sexually  Transmitted  Diseases  (STDs). 

• Two  and  one-half  million  women  acquire 
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chlamydial  genital  infections  annually. 
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• One  million  women  are  treated  for  pelvic 
inflammatory  disease  annually.^' 

• During  the  past  decade,  because  of  STDs,  the 
cases  of  involuntary  infertility  and  ectopic  preg- 
nancies have  quadrupled  (Figure  5). 

• Over  19,000  cases  of  AIDS  in  women  have  been 
reported  to  the  Centers  for  Disease  Control 
(CDC)  and  an  estimated  200,000  women  may 
be  infected  with  HIV.^^ 

• As  a result  of  perinatal  transmission,  AIDS  is 
the  leading  cause  of  death  among  Hispanic  chil- 
dren and  the  second  leading  cause  of  death  for 
Black  children. 

Pregnancy-Related  Problems. 

• The  rate  of  ectopic  pregnancies  (those  occur- 
ring in  abnormal  positions  or  places)  quadru- 
pled between  1970  and  1987  (Figure  5). 

• Fetal  and  perinatal  deaths  are  3 to  8 times 

greater  in  pregnancies  of  diabetic  mothers 
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than  nondiabetic  mothers. 


• Of  women  who  have  gestational  diabetes, 
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about  25%  will  develop  diabetes  mellitus. 

• Over  100,000  infants  die  or  suffer  birth  defects 
because  of  STDs  transmitted  during  pregnancy 
or  at  birth.^^ 

From  Recognition  to  Response 

Once  the  statistics  on  women’s  health  issues 
through  the  1980s  were  available,  consolidated, 
and  interpreted,  the  NIH  reahzed  that  insufficient 
scientific  knowledge  exists  about  the  unique  prob- 
lems of  women’s  health,  knowledge  necessary  to 
control  and  reverse  the  causes  and  effects  of  those 
problems.  The  NIH’s  establishment  of  the  Office 
of  Research  on  Women’s  Health  has  accelerated  the 
response  and  has  not  lagged  in  responding  to  the 
issues  and  to  that  deficit.  The  response  to  develop  a 
comprehensive  research  agenda  which  would  pro- 
vide the  knowledge  base  for  the  trends  has  been 
as  immediate  as  feasible.  Within  only  1 year  of  its 
establishment,  the  ORWH  had  planned  and 
implemented  a public  hearing  and  the  Workshop 
on  Opportunities  for  Research  on  Women’s  Health. 


• Congenital  malformations  in  children  of  dia- 
betic mothers  are  several-fold  more  common 
than  in  those  of  nondiabetic  mothers. 


Figure  5. 

Estimated  Number  of  Ectopic  Pregnancies 
United  States,  1970-1987 

1970H 


1980 


1 985 
1 987 

0 15  30  45  60  75  90 


Number  of  Ectopic  Pregnancies/1,000 


Source:  National  Hospital  Discharge  Survey,  National  Center  for  Health  Statistics. 


If  we  are  to  have  answers,  we  must  ask  questions, 
and  those  questions  must  be  the  right  questions. 
Recently,  we  have  come  to  realize  that  health 
research  has  not  asked  enough  of  the  right  ques- 
tions about  women,  or  else  has  not  asked  them  in 
the  appropriate  way,  including  looking  at  women 
themselves  as  research  subjects.  Therefore,  we  do 
not  have  the  answers  for  a multitude  of  health  care 
and  disease  prevention  issues  relevant  to  women. 

A comprehensive  research  agenda  on  women’s 
health  must  have  a multidisciplinary  approach  to 
all  age  segments  of  a woman’s  life  span.  The  stud- 
ies proposed  in  such  an  agenda  must  investigate 
not  only  the  biologic  factors  of  health  issues,  but 
also  the  lifestyle  (behavioral),  racial,  ethnic,  age, 
sex,  and  socioeconomic  reactors  that  influence 
health  status.  The  agenda,  therefore,  must 
include  basic,  clinical,  behavioral,  and  epidemio- 
logic research  studies.  Above  all,  women  must  be 
included  as  subjects  in  the  research  studies. 

Socioeconomic  Factors 

The  two  major  predictors  of  poor  health  are  poverty 
and  lack  of  education.  In  a series  of  self-reports, 
52%  of  high-income  individuals  but  only  28%  of 
low-income  individuals  rated  their  health  as  excel- 
lent.  Poverty  and  lack  of  education  in  the  United 
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States  tend  to  be  disproportionately  higher 
among  certain  ethnic  and  racial  groups,  especially 
Blacks  and  Hispanics.  Table  4 compares  the  pov- 
erty rates  of  four  ethnic  groups  with  their  percent- 
age of  representation  in  the  total  U.S.  population. 
Blacks,  Hispanics,  and  Native  Americans  have 
especially  high  rates  of  poverty. 

Table  4.^^ 


1990  Population  Data — United  States 


%of 

Poverty 

Total  U.S. 

Rate 

Population 

% 

Blacks 

21.1 

31.9 

Hispanics 

9.0 

28.1 

(Mexican 

Americans, 

Puerto  Ricans,  Cuban 

Americans,  South/Central 

American,  Caribbean) 
Native  Americans 

0.8 

28.2 

Asian/Pacific  Islanders 

2.9 

12.2 

(Chinese,  Japanese, 

Korean,  Filipino,  Indian, 

South  East  Asian) 
Total  U.S. 

100 

13.5 

Poor  people  have  less  access  to  health  care  and 
less  health  insurance.  For  example,  32%  of  His- 
panics and  20%  of  Blacks  are  uninsured  whereas 
13%  of  whites  are  insured.  Poverty  groups  are 
especially  hard  hit  by  rising  health  care  costs. 

Ethnic  and  Racial  Diversity 

Health  status  varies  among  the  different  sub- 
groups of  the  American  population.  Epidemiologic 
data,  analyzed  by  ethnic  and  racial  subgroups,  are 
lacking  for  many  health  conditions,  but  the  follow- 
ing facts  indicate  that  variation  does  exist  and 
that  research  must  be  responsive  to  those  factors. 

• Death  from  stroke  occurs  twice  as  often  in 
Black  women  as  in  white  women. 

• Rates  of  death  from  coronary  heart  disease  are 
higher  for  Black  women  than  for  white  women, 
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172.9  versus  106.6  per  100,000  persons. 


• The  rate  of  death  from  complications  of  preg- 
nancy and  childbirth  are  3.5  times  greater  for 
Black  women  than  for  white  women.  Ectopic 
pregnancies  are  the  main  cause  of  pregnancy- 
related  deaths  among  Black  women. 

• Systemic  lupus  erythematosus  occurs  3 times 
more  often  in  Black  women  than  in  white  women. 

• The  occurrence  of  adolescent  pregnancies  is 
highest  among  Blacks — 23% — and  lowest 
among  Asian  Americans — 6%.  The  birth  rate 
among  Black  girls  under  age  15  is  7 times 
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higher  than  for  white  girls. 

• The  incidence  of  breast  cancer  is  lower  for 
Black  women  than  for  white  women,  but  death 
rates  from  breast  cancer  are  higher  for  Black 
women  than  for  white  women  (Figure  4). 

• Rates  for  lung  cancer  are  higher  for  white 
women  than  for  Black  women  (Figure  4). 

• Among  Hispanics,  death  rates  from  homicide, 
AIDS,  and  perinatal  conditions  are  greater 
than  for  whites. 

• Black  women  have  the  highest  incidence  of  gon- 
orrhea and  syphilis  (Figure  6). 


Figure  6. 

Trends  in  the  Incidence  of  Syphilis  in  Women 
in  the  United  States  According  to  Race 
and  Ethnicity,  1981-1989 
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Adapted  from  Rolfs  RT,  Nakashima  AK.  JAMA  264;1 432-7, 1990, 
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• Although  overall  incidence  of  cancer  is  lower 
for  Hispanic  women,  certain  specific  cancer 
rates  are  higher: 

— The  incidence  of  cervical  cancer  among 
Hispanic  women  is  double  that  for  non-Hispa- 
nic  white  women. 


68%  of  Pima  Indian  women  55  to  64  years  of 
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age  have  noninsiolin-dependent  diabetes  mellitus. 

• Hispanics  are  disproportionately  affected  by 
AIDS.  Hispanic  women  constitute  15.8%  of  all 
women  with  AIDS,  and  Hispanic  children, 
20.5%  of  all  children  under  age  13. 


— Death  due  to  stomach  cancer  is  twice  as  high 
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for  Hispanics  as  for  non-Hispanic  whites. 


Figure  7. 

Total  Tuberculosis  Cases, 
United  States,  1990 


Minorities 


Non-Hispanic  Whites 
30.5% 


Source:  MMmA^  {RR5):  2. 1992. 


• The  incidence  of  tuberculosis  among  Blacks 
and  Hispanics  is  four  times  that  of  non-Hispa- 
nic whites  (Figure  7). 

• The  prevalence  of  noninsulin-dependent  diabe- 
tes mellitus  is  twice  as  high  among  Black 
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women  as  among  white  women. 

• Hispanics  have  3 times  the  risk  of  developing 
diabetes  and  greater  metabolic  severity  than 
non-Hispanic  whites.^"* 

• Prevalence  of  noninsulin-dependent  diabetes 
mellitus  is  2 to  5 times  higher  among  Native 
Americans  than  among  other  U.S.  populations; 


• Obesity  is  a major  risk  factor  for  cardiovascu- 
lar disease,  stroke,  and  other  diseases;  44%  of 
Black  women,  42%  of  Mexican- American 
women,  40%  of  Puerto  Rican  women,  31%  of 
Cuban  women,  and  24%  of  white  women  are 
overweight.^^ 

Behavioral  Factors 

• Behavioral  factors  undeniably  contribute  to  the 
development  of  disease.  The  single  most  detri- 
mental behavior  is  cigarette  smoking,  and 
women  are  more  likely  than  men  to  start  smok- 
ing and  less  likely  to  quit.  One  of  the  tragedies 
of  the  mid-20th  century  has  been  the  uptake  of 
cigarette  smoking  by  women.  Men  began  smok- 
ing cigarettes  in  large  numbers  immediately 
before  and  during  World  War  I,  and  their 
death  rates  from  lung  cancer  began  to  rise  20 
years  later.  Women  began  smoking  intensively 
during  World  War  II,  and  20  years  later  their 
lung  cancer  death  rates  began  to  rise,  too. 

Now,  lung  cancer  surpasses  breast  cancer  as 
the  chief  cause  of  cancer  death  among  women. 

The  rate  of  smoking  by  women  increased  from 
18%  to  34%,  1935  to  1965.  Adolescent  girls  are 
beginning  to  smoke  at  a rate  of  29%.^^  Other 
health  consequences  associated  with  smoking  are: 

• Lung  and  other  cancers 

• Heart  disease 

• Hypertension 

• Osteoporosis 

• Respiratory  diseases 

• Spontaneous  abortions,  preterm  births,  and 
low-birth-weight  infants  (Figure  8) 

• Fetal  and  infant  deaths. 

These  diseases  are  increasing  among  women  who 
smoke. 
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Figure  8. 

Risks  From  Smoking  During  Pregnancy 


Source:  US  Depatteient  of  Health  and  Human  Services,  Office  on  Smoking  and  Heafth. 

The  health  consequences  of  smoking  for  women.  A report  of  the  Surgeon  fieneral.  Rockville, 
Maryland:  Public  Health  Service,  1980. 


Other  important  behavioral  factors  and  facts  are: 

• Diet:  High  fat  consumption  may  contribute  sig- 
nificantly to  the  development  of  heart  disease 
and  of  cancers  in  postmenopausal  women. 

• Sexual  Activity:  American  girls  are  sexually 
active  at  younger  ages,  leading  to  increases  in 
teenage  pregnancy  and  sexually  transmitted 
diseases,  including  AIDS.  Among  girls  15  years 
old,  25%  are  sexually  active.^* 

• Use  of  Contraceptives:  Eighty  percent  of  sexu- 
ally active  women  have  used  oral  contracep- 
tives at  one  time  or  another.  The  long-term 
effects  are  not  known,  but  there  is  concern  that 
oral  contraceptives  contribute  to  the  risk  of 
breast  cancer.^® 

• Women  who  use  oral  contraceptives  substan- 
tially increase  their  risk  of  heart  disease  if  they 
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smoke. 

• Prenatal  Care:  Use  of  prenatal  care  varies 
among  population  subgroups  (Figure  9). 


Early  prenatal  care  is  important  for  early  diagno- 
sis of  abnormalities  and  for  timely  and  appropri- 
ate intervention. 

Women  as  Subjects  in  Research  Studies 

Women  are  underrepresented  in  the  subject  popu- 
lations of  biomedical  research,  especially  preg- 
nant women  and  women  of  childbearing  age.  For 
example,  in  1981,  studies  on  the  prevention  value 
of  aspirin  for  coronary  artery  disease  were  begun. 
These  studies  were  conducted  almost  exclusively 
on  men,  but  recommendations  were  put  forth  for 
the  general  population  without  any  knowledge  of 
how  women  react  to  drug  therapies — in  the 
absorption  of  the  drugs,  the  benefits  achieved, 
and  the  pathways  by  which  drugs  are  eliminated 
from  the  body.  An  example  of  an  implication  is 
that  if  a drug  is  eliminated  from  a woman’s  body 
more  slowly  than  from  a man’s,  the  woman  might 
have  a greater  risk  of  side  effects  or  might  need  a 
lower  dosage.  Furthermore,  hormonal  changes 
during  the  menstrual  cycle  may  alter  the  effects 
of  drugs  in  women,  as  noted  in  the  use  of  antide- 
pressant drugs.  Why  have  women  often  been 


Figure  9. 

Proportion  of  Mothers  With  Early  Prenatal 
Care,  According  to  Race  and  Ethnicity 
of  Mother:  United  States,  1989 

Mexican  American 
Puerto  Rican 
Cuban 

Central  and  South  American 
Chinese  American 
Japanese  American 
Filipino  American 
American  Indian  or  Alaskan  Native 
White 
Black 


Note;  Eariy  prenatal  care  is  defined  as  care  beginning  in  the  first  trimester  of  pregnancy.  Late  prenatal 
care  is  defined  as  care  beginning  in  the  third  trimester.  Data  on  Hispanic  origin  of  mother  are  from 
30  States  and  the  District  of  Columbia. 

Source:  National  Center  for  Health  Statistics,  National  Vital  Statistics  System. 
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excluded  from  research?  Some  of  the  stated  rea- 
sons have  been: 

• Women’s  cyclical  hormonal  changes  confound 
research  results. 

• Study  populations  would  be  less  homogeneous. 

• Study  costs  would  be  higher  if  gender-specific 
hypotheses  or  subgroup  analysis  are  anticipated. 

• Recruitment  of  women  into  studies  is  more  dif- 
ficult. 

• Wariness  since  the  thalidomide  tragedy  and 
anticipation  of  legal  and  ethical  issues  sur- 
rounding potentially  harming  a fetus  in  a preg- 
nant or  potentially  pregnant  woman. 

• Pervasive  sense  in  the  research  community 
that  many  of  the  health  issues  of  women  are  of 
secondary  importance,  especially  those  that 
occur  solely  in  women  and  those  that  occur  in 
men  and  women  but  have  already  been  studied 
chiefly  in  men. 

To  address  the  issues  of  including  women  in  clini- 
cal research,  the  ORWH  requested  that  the  Insti- 
tute of  Medicine  prepare  a report  analyzing  the 
perceived  obstacles  to  the  inclusion  of  women  as 
research  subjects  and  recommending  feasible 
means  of  overcoming  them.  The  preliminary  anal- 
yses suggest  a number  of  general  approaches  for 
dealing  with  the  financial,  legal,  and  ethical 
issues  involved  in  recruiting  and  including 
women  in  clinical  research. 

Women  in  Biomedical  Careers 

The  development  and  successful  implementation 
of  a research  agenda  on  women’s  health  derives 
in  part  from  the  leadership  of  women  in  influen- 
tial positions  as  policymakers,  principal  investiga- 
tors, and  teachers.  Therefore,  ORWH  has 
undertaken  a series  of  projects  to  identify  the 
problems  in  attracting  women  to  and  retaining 
them  in  these  positions  and  to  develop  a plan  for 
overcoming  the  barriers  to  biomedical  careers  for 
women. 


The  statistics  and  issues  relevant  to  the  paucity 
of  women  in  biomedical  research  careers  are 
detailed  in  the  Summary  of  the  Hearing  on 
Women  in  Biomedical  Research  Careers  (see 
Appendix  7). 

From  Response  to  Research  and 
Reversal 

In  order  for  advances  in  scientific  knowledge  and 
biomedical  technologies  to  be  achieved  through 
this  research  agenda,  the  proposed  recommenda- 
tions for  research  must  move  promptly  through 
the  research  cycle:  approval,  funding, 
implementation  of  the  studies,  analysis,  and  inter- 
pretation of  the  practical  significance  of  the 
research  results.  These  results  can  then  be 
applied  to  patient  care  with  full  knowledge  of  the 
racial,  ethnic,  and  age  differences  in  effectiveness. 

Scientists,  practitioners,  patients,  and  the  public, 
of  both  genders,  must  be  sensitized  about  the 
need,  value,  and  benefits  of  such  directed 
research  and  treatment.  The  research  agenda  for 
women’s  health  issues  is  a vehicle  for  addressing 
past  gender  inequalities  and,  hopefully,  for  guid- 
ing undertakings  by  other  Federal  agencies,  aca- 
demic institutions,  pharmaceutical  manufacturers, 
and  public  and  private  sector  agencies  and  organi- 
zations. Through  this  agenda,  the  trend  can  be 
reversed;  the  goals  of  improving  women’s  health 
and  the  quality  of  life  of  our  Nation’s  women  of  all 
ages  and  races  will  become  an  integral  part  of  bio- 
medical and  biobehavioral  initiatives. 
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The  Research  Agenda  for  Women’s 
Health 

The  10  subsections  that  follow  are  synopses  of  the 
10  working  group  reports.  The  full  reports  consti- 
tute Part  Two  of  this  document  and  are  highly  sci- 
entific in  nature  and  language,  especially  the 
recommendations  for  research  studies.  To  render 
those  reports  comprehensible  to  the  lay  person, 
the  synopses  in  this  executive  summary  have 
been  prepared  in  less  technical  language.  Each 
synopsis  summarizes  the  major  themes  of  the 
working  group  topic  in  text  form  and,  in  list  form, 
presents  highlights  of  the  biologic,  biomedical, 
and  epidemiologic  areas  which  the  recommended 
research  studies  would  investigate.  The  lists  are 
not  all-inclusive  of  every  recommendation,  but  are 
representative  of  the  areas.  Those  seeking 
indepth  detail  and  all  of  the  recommendations  are 
encouraged  to  read  Part  Two  of  this  document. 


The  Ten  Working  Groups 


Life  Span  Crosscutting  Science 


Birth  to  Young  Adulthood 
Young  Adulthood  to  Perimenopausal  Years 
Perimenopausal  to  Mature  Years 
Mature  Years 


Reproductive  Biology 
Early  Developmental  Biology 
Aging  Processes 

Cardiovascular  Function  and  Disease 
Malignancy 

Immune  Function  and  Infectious  Diseases 
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Birth  to  Young  Adulthood 

(birth  to  15  years  of  age) 


Themes 

In  no  other  portion  of  a woman’s  life  span  do  such 
dramatic  changes  occur  as  during  the  nearly  2 
decades  between  birth  and  young  adulthood. 
Beyond  the  first  year  of  life,  the  prevalence,  inci- 
dence, and  costs  of  death  and  ill  health  among 
girls  and  young  women  are  related  less  to  disabil- 
ity and  disease  than  to  injuries,  environmental 
exposures/  hazards,  and  risk  taking.  Injuries, 
including  acts  of  physical  and  sexual  violence,  are 
the  leading  cause  of  death  and  ill  health  among 
girls  and  young  women. 

Many  of  the  diseases  that  cause  significant  ill 
health  and  death  among  adult  women  have  their 
onset  in  childhood  and  adolescence.  Choices  about 


lifestyle  made  during  these  years  can  have  a pro- 
found impact  on  later  susceptibility  or  resistance 
to  disease;  however,  the  range  of  choices  may  be 
limited  by  economic  or  cultural  conditions.  By  the 
time  girls  enter  adolescence,  gender  differences  in 
mental  health  are  clearly  established,  as  mea- 
sured by  rates  of  depression  and  suicide  gestures. 

About  10  percent  of  children  and  youths  have  a 
chronic  disease  or  physical  disability.  Some  of 
these  conditions  (autoimmune  disorders  such  as 
lupus  erythematosus  and  juvenile  rheumatoid 
arthritis,  scoliosis,  and  thyroid  disorders)  are 
more  prevalent  among  girls  and/or  have  their 
onset  or  worsen  during  puberty. 


The  Working  Group  on  Birth  to  Young  Adulthood  recommended  that 
researchers  study: 

■ Whether  or  not  male  and  female  fetuses  develop  differently  during  pregnancy. 

■ The  effects  of  a mother’s  health  and  health  practices  on  the  health  of  the  fetus,  the  newborn,  and  herself 
Examples  of  health  practices  include  treatment  the  mother  is  undergoing  for  preexisting  disease;  depression  and 
stress;  ethnic  characteristics;  breastfeeding;  and  alcohol,  drug,  and  tobacco  use. 

■ What  constitutes  normal  development  during  the  first  15  years  of  life. 

■ The  causes  of  greater  incidence  of  obesity  in  certain  ethnic  groups. 

■ Whether  factors  such  as  alcohol,  drug,  and  tobacco  use;  the  environment;  and  social  pressure  cause  more  injuries 
leading  to  death  or  disability  among  girls  than  hoys. 

■ The  reaction  of  girls  to  the  divorce  of  their  parents,  compared  with  boys. 

■ The  connection  between  family  violence — such  as  physical  or  sexual  abuse — during  this  age  and  risk-taking 
behaviors  such  as  early  unprotected  sexual  intercourse;  delinquency;  and  tobacco,  drug,  and  alcohol  use. 

■ The  factors  contributing  to  girls’  self-esteem. 

■ Ways  to  eliminate  eating  disorders  and  other  psychological  problems. 
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Young  Adulthood  to  Perimenopausal  Years 

(15  to  44  years  of  age) 


Themes 

Overall,  the  rate  of  death  in  the  United  States 
among  women  15  to  45  years  of  age  is  relatively 
low  (79  per  100,000  in  1988).  In  that  same  year, 
the  leading  causes  of  death  in  this  age  group 
included  injuries  (unintentional,  suicides,  and 
homicides),  heart  disease,  cancer,  AIDS,  and  liver 
disease.  Deaths  from  cardiovascular  diseases, 
homicides,  and  AIDS  are  much  higher  among 
Blacks  than  among  whites. 

The  years  from  young  adulthood  to  menopause 
should  be  a woman’s  most  productive  years,  not 
only  as  a member  of  her  society  and  her  family. 


but  also  in  terms  of  personal  growth.  Yet,  because 
these  are  also  the  reproductive  years,  optimal  pro- 
ductivity and  personal  development  depend  in 
large  measure  upon  a woman’s  ability  to  live  free 
of  disease  in  terms  of  sexual  function,  fertility  reg- 
ulation, pregnancy,  and  delivery.  Critically 
important  health  issues  are  therefore  prevention 
and  control  of  sexually  transmitted  diseases, 
including  AIDS.  A number  of  conditions  in  women 
prior  to  menopause  may  cause  disability  or  death: 
depression,  substance  abuse,  sexual  and  physical 
abuse,  injuries,  cancers,  and  cairdiovascular  diseases. 


The  Working  Group  on  Young  Adulthood  to  Perimenopausal  Years 
recommended  that  researchers  study: 

■ What  can  be  done  to  prevent  women  from  getting  sexually  transmitted  diseases,  including  AIDS. 

■ How  the  transmission  of  AIDS  from  the  mother  to  the  fetus  can  be  prevented. 

■ The  development  of  safe  forms  of  contraception,  such  as  reversible  sterilization  and  new  oral  contraceptives. 

■ How  fertility  can  be  enhanced. 

■ How  pregnancies  at  risk  of  miscarriage  can  be  maintained. 

■ What  can  be  done  to  ensure  that  each  pregnancy  results  in  the  delivery  of  a normal,  healthy  baby. 

■ What  can  be  done  to  prevent  hysterectomy,  infertility,  and  early  fetal  loss  if  a woman  suffers  from  endometriosis  or 
fibroid  tumors. 

■ Treatments  for  women  who  suffer  from  chronic  pelvic  pain. 

■ The  characteristics  of  premenstrual  syndrome. 

■ Why  so  many  more  women  than  men  suffer  from  depression  after  puberty. 

■ The  causes  of  the  increase  in  illicit  drug  and  alcohol  use  among  women. 

■ How  widespread  physical  and  sexual  abuse  are  among  women,  and  what  the  physical  and  psychological  effects  are 
immediately  and  later  on  in  life. 

■ Why  injury  is  the  overall  leading  cause  of  death  among  women  ages  15  to  44,  and  what  can  be  done  to  reduce 
injuries  of  all  types,  including  motor  vehicle  accidents,  drownings,  poisoning,  fires  and  burns,  gunshot  wounds,  and 
suicides. 

■ Methods  to  be  implemented  during  this  life  segment  for  preventing  lung,  breast,  colorectal,  uterine,  and  ovarian 
cancers  in  later  years. 

■ Methods  to  be  implemented  during  this  life  segment  for  preventing  heart  disease  and  stroke  in  later  years. 
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Perimenopausal  to  Mature  Years 

(45  to  64  years  of  age) 


Themes 

The  perimenopausal  to  mature  years  are  unique  in 
a woman’s  life,  in  part  because  of  the  occurrence  of 
menopause.  Also  during  these  years,  many  of  the 
major  chronic  conditions  may  first  appear.  These 
include  heart  disease,  cancer  (especially  of  the 
breast  and  colon),  arthritis,  osteoporosis,  depres- 
sion, diabetes,  disability,  and  injury.  The  preva- 
lence of  many  of  these  conditions  is  high,  and  the 
rates  of  some  increase  markedly  from  the  begin- 
ning to  the  end  of  this  age  span.  One  out  of  seven 
women  in  this  age  range  already  has  clinical  heart 
disease;  lung  cancer  is  the  leading  cancer  killer; 
and  breast  cancer  is  the  second.  One-third  of  U.S. 
women  have  had  a hysterectomy  by  age  54,  a much 
higher  prevalence  than  in  most  other  industrial- 
ized societies.  And  approximately  3 percent  of 
women  in  this  age  group  will  experience  a major 
depressive  episode. 

The  prevalence  of  these  health  problems  varies  in 
minority  women.  For  example,  diabetes,  a major 


cause  of  ill  health,  is  two  to  three  times  more  com- 
mon in  Blacks,  Hispanics,  and  Native  Americans 
than  in  whites. 

While  menopause  is  the  major  physiologic  event 
during  this  part  of  the  life  span,  the  peri- 
menopausal to  mature  years  also  encompass 
major  transitions  in  social  roles  and  life  circum- 
stances for  women.  For  example,  a substantial 
number  of  women  will  be  widowed  or  divorced 
during  this  period,  increasing  the  possibility  of 
social  isolation.  Such  changes  may  affect  physical 
and  emotional  health. 

The  physical  and  psychological  changes  that  occur 
during  this  part  of  a woman’s  life  span  are  com- 
plex, and  her  health  is  measured  by  more  than 
just  the  absence  of  disease.  Research  on  the  mid- 
dle years  of  a woman’s  life  must  be  a high  priority 
and  must  take  into  account  a woman’s  health  in 
the  broadest  sense  of  the  word. 


The  Working  Group  on  Perimenopausal  to  Mature  Years  recommended  that 
researchers  study: 

■ The  effects  of  hormone  replacement  therapy  on  heart  disease;  breast,  uterine,  and  other  cancers;  osteoporosis;  and 
mental  health. 

■ The  changes  that  occur  in  a woman  when  she  reaches  menopause. 

■ The  effect  of  early  menopause  on  the  health  of  women. 

■ The  psychological,  physical,  and  emotional  effects  on  women  as  they  change  roles. 
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Mature  Years 

(65  years  of  age  and  older) 


Themes 

Women  constitute  approximately  59%  of  the  U.S. 
population  age  65  and  older.  Among  people  age  85 
and  older — a group  expected  to  double  in  the  com- 
ing decades — women  make  up  nearly  three- 
fourths  of  the  population.  Women  as  a group 
share  a biological  and  psychological  sturdiness 
that  has  afforded  them  a distinct  survival  advan- 
tage such  that,  throughout  the  industrialized 
world,  they  survive  4 to  10  years  longer  than  men. 
Women  survive  through  the  decades  that  claim 
their  male  counterparts  with  cardiovascular  dis- 
ease and  cancer,  providing  care  and  succor;  how- 
ever, when  women  develop  these  diseases,  they 
may  no  longer  have  available  social  supports  or 
caregivers  for  themselves.  In  addition,  if  women 
survive  the  common  diseases  of  earlier  life,  many 
will  live  long  enough  to  develop  the  devastating 
illnesses  that  are  unique  to  the  very  old. 

One  goal  of  research  is  to  make  the  duration  of 
time  spent  in  a frail  state  as  brief  as  possible 
before  death.  These  issues  are  important  because 


it  is  the  frailty  and  accumulated  illnesses  of  the 
elderly  that  not  only  strain  the  health  care  sys- 
tem, but  also  deprive  the  old  of  dignity  and  a good 
quality  of  life  in  their  last  years.  In  addition, 
women  in  their  mature  years  experience  signifi- 
cant psychological  and  social  changes.  These 
include  losses  of  many  types  (e.g.,  death  of  loved 
ones,  end  of  employment,  decreased  income),  mal- 
adaptive illness  and  health  behaviors,  and  transi- 
tions between  roles  (from  wife  to  widow,  or  having 
to  function  as  parents  for  one’s  own  parents). 

Since  women  are  often  the  major  caregivers,  they 
experience  these  changes  most  acutely.  Potential 
consequences  include  increased  vulnerability  and 
loss  of  control  over  one’s  body,  a dechne  in  self-care, 
and  loss  of  work-related  self-esteem,  possibly 
accelerating  or  accelerated  by  the  onset  of  frailty 
and  dependency.  The  impact  that  these  changes 
have  on  survival  is  most  pronounced  for  women  of 
lower  socioeconomic  status.  This  fact  gives  rise  to 
many  culturally  and  ethnically  relevant  questions. 


The  Working  Group  on  Mature  Years  recommended  that  researchers  study: 

■ The  long-term  physical  and  mental  effects  of  menopause  for  women  over  65  years  of  age. 

■ Whether  the  use  of  alcohol,  tobacco,  prescription  and  nonprescription  medications,  and  illicit  drugs  has  any  affect 
on  the  development  of  physical  and  mental  disability  in  women  over  age  65. 

■ Whether  mature  women  in  different  social  and  ethnic  groups  suffer  different  disabilities. 

■ What  can  facilitate  women  in  this  age  group  seeking  and  obtaining  preventive  health  care  services. 

■ Ways  that  health  care  workers  can  be  made  aware  of  the  special  problems  faced  by  women  over  age  65. 

■ What  measures  can  lead  to  an  improvement  in  women’s  self-esteem  during  this  part  of  the  life  span. 

■ How  economic,  social,  or  ethnic  health  habits  are  reflected  in  the  health  of  the  mature  woman. 

■ Specific  barriers  to  access  and  utilization  of  health  care. 

■ The  psychological  as  well  as  biological  implications  of  caregiving  for  and  by  the  mature  woman. 

■ The  ways  potential  institutionalization  and  fear  of  dependency  can  impinge  on  women’s  health. 

■ If  the  increased  prevalence  of  depression  among  mature  women  can  be  prevented  or  reversed. 

■ Ways  that  the  ethical  issues  of  providing  or  withholding  care  can  be  confronted  in  light  of  the  recognition  that  the 
latter  decision  is  essentially  equivalent  to  rationing  of  care. 
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Reproductive  Biology 


Themes 

Reproduction  is  one  of  the  least  understood  of  all 
bodily  functions  due  to  the  complexity  of  the  sys- 
tems that  govern  all  aspects  of  the  reproductive 
process.  A major  portion  of  female  reproductive 
disturbances,  such  as  infertility  and  menstrual 
dysfunction,  are  related  to  ovarian  dysfunction, 
which  can  affect  not  only  the  reproductive  capac- 
ity of  the  individual,  but  may  also  jeopardize  gen- 
eral health.  Provocative  evidence  indicates  that 
ovarian  hormones,  cognitive  function,  and  emo- 
tional behavior  are  interrelated.  During  times  of 
rapid  hormonal  change — such  as  puberty,  the 
years  surrounding  menopause,  the  years  that  fol- 
low it,  and  the  period  after  giving  birth — ^the  behav- 
iors of  women  change.  The  postpartum  state  has 


been  associated  with  documented  depression  and 
severe  psychopathology.  The  burden  of  preterm 
birth  cases  falls  heavily  on  lower  socioeconomic 
groups  and  women  of  color.  Most  of  these  and 
other  disturbances  in  the  reproductive  health  of 
women  can  only  be  prevented  and  treated  if  the 
basic  physiology  of  the  reproductive  system  is 
understood.  Research  into  the  mysteries  of  repro- 
duction can  expand  our  understanding  of  fertility 
and  infertility  and  help  in  designing  more  effec- 
tive methods  for  restoration  of  fertility  and  contra- 
ception. Some  of  the  areas  that,  with  intensive 
exploration,  can  greatly  influence  reproductive 
health  include  the  functions  of  the  brain;  pitu- 
itary, uterus,  and  mammary  glands;  and  ovaries. 


The  Working  Group  on  Reproductive  Biology  recommended  that  researchers 
study: 

■ How  the  hormones  that  control  the  workings  of  a woman’s  ovaries  and  other  organs  of  the  reproductive  system  are 
released  and  regulated  within  her  body. 

■ How  a woman’s  environment  (e.g.,  diet,  exercise,  light/dark  cycles)  or  mental  health  can  affect  this  process. 

■ How  the  glands  that  control  a woman’s  ovulatory  cycle  change  from  girlhood  to  puberty,  during  her  reproductive 
years,  and  during  and  after  menopause. 

■ Whether  these  glands  operate  differently  across  these  life  cycles  among  different  ethnic  groups. 

■ Whether  sex  steroids  can  be  used  safely  to  regulate  the  glands  that  control  a woman’s  ovulation  cycle. 

■ Whether  contraceptive  methods  can  be  improved  by  manipulating  the  glands  that  control  a woman’s  ovulation  cycle 
and  possible  alternative  methods. 

■ Ways  to  improve  infertility  treatments. 

■ Methods  for  controlling  hot  flashes. 

■ What  is  necessary  for  normal  development  of  the  follicles — from  among  the  2 million  follicles  present  within  the 
ovaries  of  a female  infant  at  birth — that  are  released  during  ovulation  across  a woman’s  life  span. 

■ How  the  body  reacts  when  the  supply  of  follicles  is  exhausted  well  before  the  expected  time  of  menopause,  and  ways 
this  premature  menopause  can  be  prevented. 

■ Whether  fertility  can  be  restored  by  stimulating  follicle  growth  or  secretion  of  progesterone,  and  whether  new 
contraceptive  techniques  can  be  identified  by  the  same  means. 

■ Whether  frequent  pregnancy  losses  can  be  prevented  by  increasing  progesterone  hormone  levels  in  the  early  weeks 
of  gestation. 


■ Treatments  for  women  who  have  an  excess  of  male  hormone. 

■ Ways  for  controlling  the  abnormal  uterine  bleeding,  infertility,  and  increased  risk  for  endometrial  cancer  that  often 
accompany  polycystic  ovary  syndrome  (PCOS). 

■ Whether  PCOS  occurs  within  different  ethnic  groups  with  the  same  frequency  and  why. 

■ Whether  PCOS  is  a genetically  inherited  disease  that  is  passed  on  through  families. 

■ Ways  of  reversing  or  modifying  the  effects  of  ovarian  hormone  deficiencies — bone  loss,  vaginal  dryness,  increased 
risk  of  cardiovascular  disease,  hot  flashes,  depression. 

■ The  extent  to  which  stress,  substance  abuse,  race,  and  maternal  age  contribute  to  preterm  labor  and  premature 
delivery  of  an  infant. 

■ The  extent  to  which  a woman  can  prevent  premature  delivery  of  her  baby  through  diet,  vitamins,  and  psychological 
support. 

■ What  constitutes  normal  uterine  behavior  during  pregnancy,  and  what  induces  labor  at  full  term  when  the  fetus  is 
mature. 

■ During  puberty,  how  the  brain  changes,  and  how  this  change  is  linked  to  moodiness,  depression,  impulsiveness,  or 
other  negative  emotions. 

■ Whether  there  is  a biological  basis  for  the  risk-taking  behaviors  that  so  often  are  undertaken  by  adolescent  girls. 

■ Whether  puberty  occurs  earlier  among  different  ethnic  groups. 

■ Whether  gender  differences  are  learned  or  hormonal;  for  example,  whether  reproductive  hormones  influence 
mathematical  and  verbal  ability. 

■ How  hormones  contribute  to  postpartum  depression. 

■ How  hormone  replacement  during  menopause  affects  a woman’s  behavior. 

■ Whether  certain  personality  types  are  at  high  risk  for  premenstrual  syndrome  or  whether  personal  or  social  risk 
factors  contribute,  such  as  stress,  nutrition,  exercise,  and  aging. 

■ If  breast  growth  and  development  can  or  should  be  regulated. 

■ How  hormones  stimulate  or  suppress  a woman’s  supply  of  breast  milk. 

■ It  has  been  reported  that  25%  of  women  in  their  30s  and  40s  have  endometriosis,  yet  retrograde  menstrual  flow 
occurs  in  at  least  90%  of  cycling  women.  Research  is  needed  to  determine  if  retrograde  menstrual  flow  is 
responsible  for  endometriosis.  If  so,  why  are  some  women’s  bodies  able  to  reject  this  aberrant  tissue?  Why  don’t  all 
women  develop  this  disease?  And  does  a women’s  immune  system  determine  whether  endometrial  cells  implant? 

■ Why  endometriosis  sometimes  occurs  at  extrapelvic  sites,  leading  to  endometriosis  of  the  lung,  brain,  nose,  or  bone, 
(to  name  just  a few). 

■ The  long-term  consequences  of  endometriosis. 

■ How  the  risk  of  bone  loss  that  occurs  in  women  with  endometriosis  can  be  overcome  and  how  normal  bone 
replenishment  can  be  preserved  to  prevent  osteoporosis. 

■ Symptoms  for  endometriosis  are  not  always  accurate  indicators  of  the  disease — mild  disease  may  cause  debilitating 
pain  whereas  severe  disease  with  extensive  scarring  may  be  painless;  diagnostic  techniques  should  be  improved. 

■ How  therapeutic  and  surgical  treatments  for  endometriosis  can  be  minimized  and  improved. 

■ Benign  fibrous  tumors  of  the  uterus  are  different  from  ovarian  tumors  and  occur  in  approximately  40  percent  of 
women — why  they  occur  must  be  determined. 

■ Whether  fibroids  are  manifested  differently  among  women  of  various  races. 

■ The  relationship  between  fibroids  and  pelvic  pain,  uterine  bleeding,  and  infertility. 


Early  Developmental  Biology 


Themes 

The  outcome  of  pregnancy  can  affect  a multitude 
of  health  issues  over  a woman’s  lifetime.  Complica- 
tions such  as  preterm  birth  can  greatly  compro- 
mise a child’s  growth  and  development,  and  the 
consequences  of  caring  for  a handicapped  infant 
and  child  can  have  devastating  effects  on  health 
and  the  quality  of  life  for  a mother  and  for  her 
entire  family.  By  the  year  2000  the  number  of 
working  women  in  the  American  workforce  will  be 
at  its  height,  and  the  health  of  these  women  dur- 
ing pregnancy  and  childbearing  is  of  paramount 
importance  to  the  Nation. 

Momentous  advances  in  our  understanding  of 
human  development  and  growth  are  occurring. 


primarily  because  of  technological  innovations  in 
molecular  biology  and  genetics  and  the  establish- 
ment of  new  methods  for  studying  the  develop- 
ment process.  As  these  advances  are  applied  to 
the  developing  human  fetus,  obstetricians,  gyne- 
cologists, and  pediatricians  must  draw  from  this 
new  knowledge  and  apply  its  practical  benefits  to 
the  lives  of  women  and  their  children.  The  scope 
of  this  application  of  early  developmental  biology 
is  surprising  in  its  relevance  and  promise  for 
improving  quality  of  life;  it  touches  not  only  birth 
defects  and  pregnancy,  but  also  repair  of  the  ner- 
vous system  in  aging  women  and  new  treatments 
for  cancer. 


The  Working  Group  on  Early  Developmental  Biology  recommended  that 
researchers  study: 

■ How  to  prevent  preterm  birth  and  birth  defects. 

■ Whether  identifying  and  cloning  genes  can  lead  to  preventing  inherited  defects,  such  as  cystic  fibrosis  and  muscular 
dystrophy. 

■ Whether  it  is  possible  to  discover  new  therapies  for  preventing  and  treating  cancer  and  inherited  defects  through 
molecular  genetics. 

■ Whether  mothers  and  fetuses  from  different  racial  groups  respond  differently  to  environmental  factors  and  to  drug 
therapies  in  genetically  determined  ways. 

■ How  information  about  the  way  cells  work  makes  a difference  in  the  lives  of  doctors  and  patients. 

■ What  occurs  when  the  gene  from  the  mother  versus  from  the  father  is  inactive,  and  how  this  contributes  to 
successful  childbearing  now  and  in  the  next  generation. 

■ How  successful  and  normal  implanting  of  the  embryo  can  be  fostered. 

■ How  knowledge  about  the  way  tissues  organize  into  organs  and  acquire  specific  functions  can  help  prevent  birth 
defects  such  as  congenital  dislocated  hip  and  anencephaly,  which  predominate  in  females. 

■ How  the  transfer  of  vital  nutrients  (e.g.,  glucose,  amino  acids,  fatty  acids)  and  growth-promoting  hormones  through 
the  placenta  can  be  encouraged  so  that  newborns  have  healthy  birth  weights. 

■ Why  birth  weights  vary  among  different  ethnic  groups. 

■ How  habitual  abortion  and  toxemia  can  be  prevented  and  treated. 

■ What  a mother  can  do  to  help  her  fetus  develop  a healthy  nervous  system  rather  than  be  born  with  compromised 
motor  or  cognitive  abilities  or  emotional  dysfunction. 
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■ What  can  be  done  to  repair  both  the  injured  and  aging  nervous  system  in  women. 

■ How  information  about  the  effects  of  drugs  on  the  developing  fetus  can  be  improved  so  that  pregnant  women  are 
neither  deprived  of  needed  treatment  nor  is  the  fetus  exposed  to  harmful  substances. 

■ Development  of  more  precise  and  accessible,  less  expensive,  and  risk-free  methods  for  screening  pregnant  women 
by  noninvasive  technology  and  for  monitoring  the  fetus. 
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Aging  Processes 


Themes 

Growing  older,  it  is  now  recognized,  does  not  nec- 
essarily entail  a universal  and  inevitable  decline 
in  physiological  and  psychological  function. 
Instead,  different  organs,  different  systems,  and 
different  individuals  age  at  different  rates.  This 
great  diversity  has  clinical  implications:  it  sug- 
gests that,  in  many  cases,  there  may  be  opportuni- 
ties to  devise  interventions  to  enhance  the  health, 
functioning,  and  sense  of  well-being  of  individual 
older  women. 

The  reasons  for  this  variability  in  patterns  of  aging 
are  not  understood.  It  is  not  known  why  some 
women  (and  men)  are  able  to  retain  relatively 
good  functional  capacity  into  their  later  years, 
whereas  others  experience  a progressive  or  even 
sudden  decline  in  function.  Major  functional 
impairment  is  present  in  approximately  5%  of  per- 
sons ages  65-74,  and  35%  of  those  85  and  older. 
Many  of  these  alterations  are  the  result  of  a com- 
plex interaction  among  diseases  (both  current  con- 
ditions and  the  consequences  of  diseases  that  occinred 


in  earlier  years),  lifestyle,  nutrition,  psychological 
status,  and  social  support.  Beyond  age  80,  a vari- 
ety of  noncardiovascular  disorders,  including 
arthritis,  dementia,  and  neurosensory  disorders, 
account  for  an  increasing  burden  of  disability. 

Better  epidemiologic  data  on  the  antecedents,  risk 
factors,  protective  factors,  and  natural  history  of 
age-related  disability  are  needed  for  planning 
long-range  policies  that  pertain  to  the  elderly.  A 
major  research  topic  is  postmenopausal  hormone 
replacement  therapy.  When  levels  of  ovarian  hor- 
mones are  deficient,  postmenopausal  women  may 
be  at  risk  for  accelerated  bone  loss  and  therefore 
subject  to  greater  risk  of  fracture,  coronary  heart 
disease  (due  in  part  to  changes  in  cholesterol  and 
other  factors),  and  symptoms  such  as  hot  flashes 
and  urinary  incontinence.  Other  topics  of  high  pri- 
ority are  osteoporosis,  dementia  (including 
Alzheimer’s  disease),  cancer,  heart  disease,  nutri- 
tion, and  disability. 


The  Working  Group  on  Aging  Processes  recommended  that  researchers  study: 

■ How  women  differ  from  men  in  the  way  they  age. 

■ The  factors  that  contribute  to  healthy  aging. 

■ The  genetic  factors  that  contribute  to  a long  life. 

■ Whether  such  vitamins  as  A,  C,  and  E,  and  food  supplements  such  as  calcium  can  prolong  life,  promote  health,  and 
counter  the  effects  of  aging. 

■ The  early  signs  of  diseases,  such  as  atherosclerosis,  in  women  and  how  they  differ  from  early  signs  in  men. 

■ Whether  women  are  at  greater  risk  for  Alzheimer’s  disease  than  men,  especially  at  most  advanced  ages. 

■ The  genetic  factors  that  protect  against  such  diseases  as  Alzheimer’s  and  Parkinson’s. 

■ How  aging  affects  the  immune  system  and  the  impact  this  has  on  diseases  common  in  older  women  (such  as  lupus 
and  rheumatoid  arthritis)  and  on  an  older  woman’s  risk  of  developing  cancer. 

■ How  exercise  can  promote  healthy  aging  in  women. 

■ Whether  pregnancy  contributes  to  the  development  of  musculoskeletal  problems  later  in  life. 

■ The  impact  of  prior  illness  or  multiple  illnesses  on  the  physical  and  mental  health  of  older  women. 

■ The  role  of  racial,  ethnic,  socioeconomic,  and  health-related  behaviors  in  the  development  of  chronic  disorders  in 
older  women  such  as  osteoporosis  and  diabetes. 


■ Whether  estrogen  replacement  therapy  can  help  prevent  Alzheimer’s  disease. 

■ How  mental  processes  are  affected  by  aging. 

■ How  changes  in  mental  function  and  memory  affect  health  behavior  in  older  women. 

■ How  hormone  replacement  therapy  affects  the  bones,  heart,  and  vascular  system  of  older  women. 

■ Hormone  replacement  therapy  in  postmenopausal  women  and  the  recommended  dosage  levels  and  types. 

■ The  role  of  body  fat,  fat  distribution,  and  female  hormones  in  diseases  common  in  older  women. 

■ Why  women  appear  to  be  less  successful  at  quitting  smoking  than  men,  the  benefits  of  smoking  cessation  in  women, 
and  how  much  time  is  required  after  smoking  cessation  to  reduce  the  health  risks  in  women. 

■ The  most  important  cardiovascular  risk  factors  in  women. 

■ The  significance  of  high  lipid  levels  in  women  as  compared  with  men. 

■ The  best  drugs  to  use  to  treat  coronary  heart  disease  in  women. 

■ The  causes  and  consequences  of  weight  loss  and  undernutrition  in  older  women. 

■ What  constitutes  a healthy  diet  for  an  older  person. 

■ Racial  or  cultural  factors  that  contribute  to  weight  gain  in  minority  women,  and  when  being  overweight  is 
detrimental  to  health. 

■ What  effects  living  alone  has  on  the  dietary  habits  of  older  women. 

■ How  a lack  of  family  or  social  support  systems  contributes  to  physical  and  mental  decline  in  older  women. 

■ The  effects  of  widowhood  on  a woman’s  ability  to  function. 

■ How  older  women  cope  with  disability,  and  the  resources  available  to  them. 

■ Which  aspects  of  mental  and  physical  decline  associated  with  aging  can  be  reversed. 

■ What  an  older  woman  can  do  to  preserve  her  ability  to  function  well  into  her  advanced  years. 
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Cardiovascular  Function  and  Disease 


Themes 

Deaths  from  cardiovascular  diseases  (CVD) 
account  for  one-half  of  all  deaths  among  women.  A 
leading  problem  among  CVDs  is  coronary  heart 
disease  (CHD),  which  causes  245,000  female 
deaths  each  year.  Major  differences  exist  in  the 
seriousness  of  CVD  among  various  racial  and  eth- 
nic groups  of  women:  more  deaths  from  CVDs 
occur  among  Black  women  than  among  white 
women,  for  example,  but  Hispanic  and  Native 
American  women  have  remarkably  less  CHD  than 
white  women. 

For  years,  research  directed  at  identifying  and 
modif3dng  risk  factors  for  CVD,  including  behav- 
ioral, cultural,  and  socioeconomic  factors,  was  con- 
ducted primarily  among  men.  Yet  some  current 
research  suggests  that  women  may  be  different 
from  men  in  terms  of  these  factors,  for  instance. 


in  their  physiologic  response  to  stress,  their 
increased  responsiveness  to  behaviors  that  reduce 
risk,  and  their  poorer  compliance  with  postcoron- 
ary rehabilitation  programs.  Also,  poor  compli- 
ance has  been  noted  among  women  on  hormone 
replacement  therapy,  a potential  risk  modifier 
unique  to  women. 

Priority  topics  for  research  include  the  formation 
of  blood  and  other  clots  in  the  arteries,  treatment 
for  obesity,  and  hormone  replacement  therapy. 
Besides  these  topics,  research  on  risk  factors  for 
stroke  associated  with  women  must  increase. 
These  include  pregnancy,  autoimmune  diseases, 
use  of  oral  contraceptives,  migraine  headaches, 
high  blood  pressure,  diabetes  mellitus,  psychoso- 
cial factors,  exercise,  and  nutrition. 


The  Working  Group  on  Cardiovascular  Function  and  Disease  recommended 
that  researchers  study: 

■ The  psychological  and  social  factors  contributing  to  cardiovascular  disease  (CVD)  among  women  and  ways  they  can 
be  measured. 

■ The  impact  that  CVD  in  an  older  woman  has  on  family  members. 

■ The  best  strategies  to  promote  healthy  behaviors  and  reduce  risk  of  CVD  in  women. 

■ Why  medical  resources  for  testing  and  procedures  are  used  less  by  women  CVD  patients  and  their  doctors;  why 
participation  in  cardiac  rehabilitation  programs  is  also  low  among  women;  and  what  a woman’s  special  needs  are 
during  rehabilitation. 

■ Why  women  have  poorer  outcomes  than  men  after  heart  attack  and  coronary  revascularization  procedures. 

■ How  compliance  with  hormone  replacement  therapy  can  be  improved  and  the  full,  long-term  effects  of  this 
treatment. 

■ Whether  stroke  occurs  differently  among  different  age  and  race  groupings  of  women,  and  the  factors  contributing 
to  changes  in  incidence  of  stroke. 

■ The  prevalence  of  peripheral  artery  disease  and  how  it  is  related  to  other  CVDs. 

■ The  best,  most  cost-effective  ways  of  treating  hypertension  in  women,  and  the  best  treatments  for  pre-eclampsia 
and  hypertension  in  pregnancy  and  how  they  can  be  prevented. 

■ The  differences  in  CVD  risk  factors  among  women  who  are  diabetic,  the  consequences  of  lipoprotein  modifications 
in  these  women,  and  how  the  way  insulin  is  administered  affects  the  risk  of  CVD. 

■ Why  systolic  blood  pressure  tends  to  increase  in  postmenopausal  women. 


■ The  effects  of  contraceptive  use  on  normal  and  hypertensive  women,  and  the  effects  of  behavioral  changes  intended 
to  manage  hypertension. 

■ What  are  safe,  effective  ways  of  controlling  obesity,  and  whether  low-fat  diets  before  or  at  the  time  of  menopause 
can  lower  the  risk  of  contracting  CHD. 

■ The  factors  in  the  higher  incidence  of  CHD  and  stroke  among  Black  women,  and  the  ethnic  or  racial  differences  in 
the  way  these  diseases  are  manifested. 
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Malignancy 


Themes 

Death  rates  for  all  cancer  sites  combined  have 
declined  somewhat  since  1973  for  women  under 
age  55,  in  part  because  of  major  decreases  in  the 
incidence  of  cervical  and  uterine  cancer.  However, 
the  number  of  deaths  from  the  two  most  common 
causes  of  cancer  death  in  women,  breast  and  lung 
cancer,  are  increasing.  Moreover,  the  death  rates 
from  these  cancers,  particularly  lung  cancer,  are 
likely  to  increase  substantially  over  the  next  decade. 
Because  the  largest  number  of  cancer  cases  and 
deaths  are  due  to  cancers  of  the  lung,  breast,  large 
bowel,  and  gynecological  malignancies,  these  can- 
cers are  the  priority  research  topics. 


Lung  cancer  has  surpassed  breast  cancer  as  the 
leading  cause  of  cancer  death.  Lung  cancer  is 
almost  entirely  due  to  cigarette  smoking. 

Today’s  woman  smoker  is  at  greater  risk  of  dying 
from  a smoking-related  disease  than  her  counter- 
part from  the  early  1960s  because  it  is  likely  that 
she  began  smoking  at  an  earlier  age,  has  more 
years  of  smoking  in  her  lifetime,  smokes  more  cig- 
arettes per  day,  and  inhales  more  deeply.  In  order 
to  decrease  smoking  initiation  and  increase  smok- 
ing cessation,  research  should  focus  on  cigarette 
advertising,  weight  control,  social  supports,  and 
negative  affect  regulation.  Of  special  concern  is 
the  specific  targeting  of  advertising  at  minority 
women,  such  as  Hispanics  and  Blacks. 


The  Working  Group  on  Malignancy  recommended  that  researchers  study: 

■ Ways  to  discover  breast  cancer  before  any  malignant  growth  occurs. 

■ The  incidence  of  breast  cancer  in  relatives  to  see  if  certain  women  are  genetically  predisposed  to  breast  cancer  and, 
if  so,  how  these  women  can  be  identified  prior  to  the  onset  of  cancer. 

■ What  specific  efforts  should  be  directed  toward  women  from  specific  racial  and/or  socioeconomic  populations  to 
reduce  breast  cancer. 

■ Whether  familial  risk  for  cancer  can  be  controlled. 

■ Whether  cancer  can  be  prevented  by  following  a specific  diet. 

■ The  feasibility  of  nonsurgical  treatments  for  specific  cancers. 

■ The  short-  and  long-term  benefits  and  risks  for  cancer  among  women  taking  oral  contraceptives  or  undergoing 
postmenopausal  hormone  replacement  therapy. 

■ Whether  hormone  therapies  pose  a greater  risk  to  women  with  a history  of  malignancies  and  to  women  from 
different  ethnic  groups. 

■ The  effectiveness  of  chemoprevention  treatments  for  women  at  high  risk  for  developing  cancer. 

■ How  to  increase  the  use  of  the  Papanicolaou  test  among  underserved  women  in  the  United  States,  and  how  to  make 
other  screening  methods  available  to  them. 

■ How  to  improve  screening  for  ovarian  cancer. 

■ Methods  for  preventing  recurrence  of  ovarian  cancer  among  women  who  have  recovered  from  ovarian  cancer. 

■ The  effectiveness  of  oral  contraceptives  in  decreasing  the  occurrence  of  ovarian  cancer,  and  whether  the  new 
low-dose  preparations  have  this  effect. 

■ The  influence  of  certain  sexual  practices  of  adolescent  and  young  adult  women  on  their  risk  of  cervical  cancer. 
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■ The  nature  of  the  relationship  between  hormone  (estrogen  and  progesterone)  replacement  therapies  and  the 
development  of  cancer  of  the  uterus. 

■ The  symptoms  of  colorectal  cancer,  and  how  to  prevent  it. 

■ The  effects  of  active  and  passive  smoking  on  women’s  risk  for  cervical  cancer. 

■ Effective  means  to  discourage  adolescent  and  young  adult  women  from  starting  to  smoke. 

■ Social  support  methods  for  women  who  are  quitting  smoking  or  losing  weight. 

■ How  to  influence  a woman’s  attitudes  so  that  she  will  want  to  change  negative  or  unhealthy  behaviors. 

■ The  special  needs  of  minority  women  and  women  of  lower  socioeconomic  status  to  encourage  them  to  not  smoke  or 
to  stop  smoking. 

■ The  reasons  for  smoking  relapse. 

■ Improved  techniques  for  early  detection  of  lung  cancer  in  high-risk  women  who  continue  smoking. 


Immune  Function  and  Infectious  Diseases 


Themes 

More  than  1 of  every  10  people  has  a condition 
related  to  immunologic  illnesses  that  often  results 
in  disability  throughout  life  as  well  as  a shortened 
life  expectancy. 

Several  of  these  autoimmune  diseases  affect 
women  more  than  men,  and  all  of  them  cause 
increased  illness  in  women,  frequently  during 
pregnancy:  autoimmune  thyroid  diseases  (Graves’ 
disease  and  Hashimoto’s  disease),  rheumatoid 
arthritis  (a  chronic  inflammation  of  several  joints 
together),  systemic  lupus  erythematosus  (an 
inflammatory  immune  disease  characterized  by 
excessive  production  of  antibodies  directed 
against  the  body’s  own  tissues),  scleroderma  (a 
chronic  disease  of  unknown  cause  characterized 
by  overproduction  of  collagen),  diabetes  mellitus, 
and  multiple  sclerosis  (a  degenerative  disease  of 
the  central  nervous  system). 

All  of  these  diseases  impair  function,  often  of  the 
musculoskeletal  system,  which  may  then  reduce 
mobility  and  the  ability  to  perform  self-care. 

In  the  area  of  infectious  diseases,  sexually  trans- 
mitted diseases  (STDs)  and  urinary  tract  infections 


have  the  greatest  impact  on  women’s  health.  STDs 
directly  affect  a woman’s  reproductive  life  by  caus- 
ing pelvic  inflammatory  disease,  infertility,  ectopic 
pregnancies,  spontaneous  abortions,  prematurity, 
low  birth  weight,  chorioamnionitis,  congenital 
infections  resulting  in  fetal  loss,  or  mental  retar- 
dation or  infections  in  the  newborn.  While  all 
women  are  susceptible  to  STDs,  the  incidence  and 
prevalence  of  these  diseases  are  several-fold 
higher  in  minority  populations,  most  notably 
among  Blacks  and  Hispanics  who  reside  in  the 
inner  city. 

Teenagers  are  at  a particularly  high  risk  because 
of  unique  biological  factors,  such  as  an  immature 
endocrine  system  and  behaviors,  which  include 
sexual  debut  and  infrequent  use  of  condoms. 

Viral  STDs  have  also  become  major  problems, 
especially  those  caused  by  the  hxunan  immunodefici- 
ency virus  (HIV),  genital  herpes  simplex  virus 
(HSV),  and  human  papillomavirus  (HPV). 

Over  19,000  cases  of  AIDS  in  women  have  been 
reported  to  the  Centers  for  Disease  Control. 


The  Working  Group  on  Immune  Function  and  Infectious  Diseases 
recommended  that  researchers  study: 


■ What  can  be  done  to  clarify  the  causes  of  immunologic  diseases. 

■ What  makes  some  people  more  resistant  or  susceptible  to  alterations  in  their  immune  systems. 

■ The  effect  of  pregnancy  on  the  immune  system. 

■ The  causes  for  the  differences  in  the  immune  system  in  some  pregnant  women  and  not  others. 

■ The  reasons  women  of  different  races  and  ethnic  groups  are  more  susceptible  to  inflammatory  immune  diseases, 
such  as  systemic  lupus  erythematosus,  than  other  women. 

■ The  long-term  effects  that  drugs  prescribed  for  immune  diseases  have  on  infertility,  osteoporosis,  coronary  artery 
disease,  and  pregnancy. 

■ How  immune  diseases  can  best  be  treated  during  pregnancy. 

■ The  relationship  of  the  immune  system,  if  any,  to  the  incidence  of  sexually  transmitted  diseases. 

■ The  relationship  of  the  immune  system  to  a susceptibility  among  women  to  urinary  tract  infections. 

■ The  relationship  of  sexually  transmitted  disease  infections  and  AIDS. 
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■ The  role  of  HPV  in  the  development  of  cervical  cancer. 

■ Development  of  vaccines  to  prevent  infections  caused  by  sexually  transmitted  diseases  and  HIV  infections. 

■ The  prevention  of  interstitial  cystitis. 

■ The  factors  that  cause  urinary  incontinence  in  some  women  and  not  others. 


34 


Part  Two 
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Overview 

Prepared  hy  Workshop  Cochairs 
William  R.  Hazzard,  M.D.,  Professor  and 
Chairman,  Department  of  Internal  Medicine  and 
Director,  J.  Paul  Stricht  Center  on  Aging, 
Wake  Forest  University  Bowman  Gray  School  of 
Medicine,  and  Mary  Lake  Polan,  M.D.,  Professor 
and  Chairman,  Department  of  Obstetrics  and 
Gynecology,  Stanford  University  School  of  Medicine 


m he  Workshop  on  Opportunities  for 

Research  on  Women’s  Health,  sponsored 
by  the  Office  of  Research  on  Women’s  Health 
(ORWH)  of  the  National  Institutes  of  Health 
(NIH),  was  held  in  Hunt  Valley,  Maryland,  Sep- 
tember 4-6,  1991.  The  workshop  was  preceded  by 
an  extensive  planning  process  that  involved  input 
from  leaders  in  the  academic  and  scientific 
research  communities  as  well  as  public  testimony 
from  advocacy  groups  that  focus  on  a broad 
agenda  of  concerns  related  to  women’s  health. 

The  workshop  design  that  resulted  from  the  plan- 
ning effort  was  unique,  and  the  report  which  fol- 
lows reflects  this  design.  The  opportunities  for 
research  on  women’s  health  were  evaluated  from 
a two-dimensional  perspective:  the  first  approach 
was  developmental  and  provided  for  an  examina- 
tion of  four  segments  of  the  life  span  of  a woman: 
birth  to  young  adulthood  (0  to  15  years  of  age), 
young  adulthood  to  perimenopausal  years  ( 15  to 
45  years  of  age),  perimenopausal  to  mature  years 
(45  to  64  years  of  age),  and  the  mature  years  (ages 
65  years  and  older).  The  second  dimension  con- 
sisted of  a crosscutting  examination  of  six  scien- 
tific areas — some  broadly  physiological  and  others 
oriented  more  toward  particular  diseases — with 
special  reference  to  women’s  health.  These  areas 


are  reproductive  biology,  early  developmental  biol- 
ogy, aging  processes,  cardiovascular  function  and 
disease,  malignancy,  and  immune  function  and 
infectious  diseases. 

Participants  in  the  workshop  were  selected  on  the 
basis  of  their  particular  expertise  across  a broad 
range  of  specialties,  from  molecular  biology 
through  population-based  research  and  from  con- 
ception and  intrauterine  development  through 
aging  and  old  age.  Also  included  were  experts 
from  fields  related  to  the  utility  and  cost-effective- 
ness of  biomedical  research — for  example,  econom- 
ics and  behavioral  science.  All  participants  were 
assigned  to  both  a Life  Span  and  a Crosscutting 
Science  working  group. 

What  follows  in  this  report  is  a highly  distilled, 
yet  broadly  ecumenical,  research  agenda.  As  a 
consequence  of  the  workshop  design,  the  agenda 
includes  a somewhat  redundant  list  of  research 
priorities  and  recommendations.  This  overview 
highlights  some  of  the  most  urgent  issues  for 
research  on  women’s  health  today,  as  well  as  sev- 
eral areas  that  seem  to  offer  rare  opportunities 
for  fruitful  research  on  behalf  of  women.  (A  com- 
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prehensive  list  of  recommendations  for  research 
appears  in  the  working  group  reports  that  follow.) 

Overall  Themes 

One  key  theme  emerged  from  the  deliberations  of 
both  the  Life  Span  and  Crosscutting  Science  work- 
ing groups:  neither  behavioral  scientists  nor  those 
in  basic  research  can,  in  isolation,  adequately 
address  the  vast  array  of  issues  in  women’s  health. 
For  example,  the  behavioral  and  social  context  in 
which  women  lead  their  daily  lives  must  serve  as 
a subject  for  research.  In  addition,  the  variables 
that  define  this  context  must  be  built  into  the 
design  of  any  research  study  for  which  there  is  a 
reasonable  presumption,  based  on  prior  knowledge, 
that  such  variables  will  be  important  to  the  out- 
come of  the  study.  Research  into  what  works  best 
for  primary  and  secondary  prevention  of  cardio- 
vascular disease  in  women  can  serve  as  one  exam- 
ple of  the  type  of  studies  for  which  it  is  reasonable 
to  assume  that  social  and  behavioral  variables 
will  be  inextricably  bound  together  with  biology. 

A general  overview  of  some  of  the  elements  to  be 
considered  in  shifting  the  emphasis  to  accommo- 
date the  behavioral,  social,  and  racial/ethnic  fac- 
tors in  women’s  lives  include  the  following: 

• Investigation  of  the  full  range  of  special  issues 
that  relate  to  the  socioeconomic  status  and  eth- 
nic background  of  various  subgroups  of  women. 

• Support  of  interdisciphnary  research  that  draws 
upon  the  expertise  both  of  behavioral  and  bio- 
medical scientists  in  the  design  of  research  pro- 
tocols that  can  provide  full  answers  to  basic 
scientific,  clinical,  and  epidemiologic  questions. 

• Emphasis  in  the  research  agenda  on  prevention — 
without  undernaining  the  emphasis  on  the  ultimate 
goal  of  curing  disease.  Prevention  strategies 
have  the  best  chance  of  succeeding  if  behavioral 
and  biomedical  scientists  collaborate.  Only  in 
this  way  can  the  proposed  research  strategies 
accommodate  the  full  diversity  of  socioeco- 
nomic and  racial/ethnic  groups  in  the  Nation. 


Workshop  participants  also  were  concerned  that 
information  related  to  women’s  health  problems 
has  been  limited  because  women — especially 
women  of  childbearing  age — are  frequently  excluded 
from  clinical  trials.  In  addition,  participants 
stressed  that,  in  future  studies,  women  scien- 
tists must  be  included  at  all  stages  of  the  study 
design:  from  the  inception  through  design,  and 
process  of  clinical  studies.  Participants  noted  that 
there  is  another  reason  why  there  are  relatively 
fewer  data  on  women’s  health;  right  now,  there 
are  very  few  women  in  any  of  the  decision-making 
roles  in  biomedical  research  and  clinical  medicine. 
However,  there  are  workable  remedies  for  this 
situation.  For  instance,  the  traditional  university 
tenure  system  compels  many  women  to  forgo  fam- 
ily life;  an  alternative  approach  is  to  provide  for 
appointments  that  \xndergo  regular  review.  These 
issues  and  alternatives  are  addressed  in  more 
detail  in  subsequent  sections  on  women  as 
research  subjects  and  careers  for  women  in  bio- 
medical research. 

Selection  of  Research 
Recommendations 

The  research  recommendations  in  this  report  can 
be  grouped  into  three  classifications  of  women’s 
health  issues.  First,  the  workshop  participants 
considered  a cluster  of  questions  arising  from  the 
fact  that  some  health  problems  afflicting  both  gen- 
ders have  been  studied  primarily  in  males  (in 
many  instances,  the  diseases  are  more  prevalent, 
or  have  particularly  adverse  outcomes,  in  males). 
These  illnesses  may  manifest  themselves  differ- 
ently in  women  than  in  men,  or  they  may  have 
quite  distinct  causes.  Some  examples  are  injuries, 
substance  abuse,  AIDS,  lung  cancer,  and  coro- 
nary artery  disease. 

Second,  the  roster  includes  health  problems  that 
are  more  prevalent  in  women,  although  not  unique 
to  them — rheumatoid  arthritis  and  diabetes  meUitus 
are  two  notable  examples.  Frequently,  these  illnesses, 
although  not  fatal  in  themselves,  take  a heavy 
toll  on  women’s  lives.  In  extreme  cases,  they 
can  lead  to  disability  and  a need  for  nursing 
home  care.  Some  of  these  conditions — such  as  con- 
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genital  dislocation  of  the  hip  and  scoliosis — are 
relatively  rare,  while  others,  such  as  autoimmune 
disorders  and  osteoporosis,  are  more  common. 

Third,  a heterogeneous  group  of  problems  has 
been  identified  that  disproportionately  affects 
women  in  families:  developmental  disabilities  in 
children,  problems  of  children  and  the  family,  sex- 
ual activity  among  adolescent  girls,  sexually 
transmitted  diseases  (STDs),  fertility  and  contra- 
ception, and  violence  and  sexual  abuse.  Many 
health  problems  affect  only  women:  breast  cancer 
(nearly  unique  to  women),  uterine  cancer,  ovarian 
cancer,  cervical  cancer,  endometriosis,  female 
infertility,  and  menopausal  symptoms  and 
sequelae. 

Several  high-priority  and  special-opportunity 
items  on  the  research  agenda  deserve  special  men- 
tion. First,  developmental  and  reproductive  biol- 
ogy, in  conjunction  with  studies  of  the  life  span 
period  between  birth  and  young  adulthood,  offer  a 
particularly  exciting  and  appealing  focus  for 
research.  Such  studies  can  take  advantage  of  cut- 
ting-edge technology  to  chronicle  the  events  that 
characterize  the  normal  physiology  of  develop- 
ment and  reproduction,  as  well  as  the  most  signifi- 
cant events  between  birth  and  about  15  years  of 
age.  Similarly,  these  techniques  can  provide  sig- 
nificant new  insights  into  what  has  gone  awry  in 
abnormal  development.  Advances  in  molecular 
biology  and  genetics,  as  well  as  sophisticated  labo- 
ratory and  animal-based  research,  suggest  that 
these  areas,  relatively  neglected  in  recent  de- 
cades, are  ripe  for  major  breakthroughs. 

Second,  the  full  range  of  effects  of  estrogen  defi- 
ciency following  menopause  must  be  thoroughly 
documented.  We  still  do  not  know  precisely  what 
occurs  throughout  the  various  systems  of  a 
woman’s  body  after  the  sharp  decline  in  levels  of 
female  hormones  that  accompanies  menopause. 
Nor  have  researchers  assessed  the  full  potential 
of  estrogen  replacement  (used  as  prevention  or 
therapy)  to  correct  the  problems  that  can  accom- 
pany menopause,  such  as  the  onset  of  heart  dis- 
ease. Finally,  women  need  clear  and  unequivocal 
answers  to  lingering  questions  about  the  safety  of 
using  replacement  estrogen.  Is  there,  for  example. 


a significant  link  between  the  use  of  estrogen  in 
postmenopausal  women  and  the  development  of 
breast  cancer? 

Third,  research  is  crucially  needed  regarding  two 
mental  health  problems  that  are  especially  oner- 
ous for  women:  depression  and  dementia.  To  yield 
results  that  will  be  genuinely  useful  to  women, 
studies  on  depression  and  dementia  must  shift  in 
emphasis  to  a more  considered  integration  of  both 
the  behavioral  and  biological  factors  at  work  in 
these  illnesses.  Another  high  priority  on  the 
research  agenda  is  to  study  factors  that  culminate 
in  disability  and  that  arise  from  the  multiplicity 
of  disease-  and  time-related  processes  to  which 
women,  given  their  greater  longevity,  are 
uniquely  vulnerable.  In  order  to  clarify  all  that  is 
involved  in  their  onset  and  possible  therapy, 
research  on  depression,  dementia,  and  disability 
has  to  be  highly  sophisticated,  taking  into  account 
a full  range  of  issues,  including  social  and  eco- 
nomic status  as  well  as  racial/ethnic  variables 
that  together  lead  to  these  debilitating  conditions. 
If  we  could  learn  more  about  these  three  condi- 
tions, the  benefits  for  women  throughout  their 
lives  would  be  tremendous.  Because  they  imply 
such  frightening  outcomes  as  social  isolation  and 
dependency,  the  probable  consequences  of  depres- 
sion, dementia,  and  disability  are  singularly  dis- 
turbing to  women  and  give  rise  to  considerable 
anxiety. 

Life  Span  Working  Groups 
Birth  to  Young  Adulthood 

Several  basic  questions  must  be  studied  covering 
birth  to  young  adulthood  in  a woman’s  life,  nota- 
bly, the  biologic  differences  between  males  and 
females  and  the  ways  that  these  biologic  differ- 
ences affect  patterns  of  normal  development 
across  racial  and  ethnic  groups.  The  research 
agenda  also  should  include  studies  on  abnormali- 
ties in  genetic  development  that  may  occur  in 
females  and  their  impact  on  later  life.  More 
research  is  needed  on  the  biological  basis  for  dif- 
ferentiation of  sex  within  the  fetus  in  utero  and 
for  sex  differences  among  newborns,  as  well  as  on 
survival  and  growth  rates  for  females.  Racial  and 
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ethnic  variations  in  survival  rates  also  deserve 
special  attention. 

Because  a mother’s  health  is  so  important  to  the 
health  other  children,  research  on  the  safest  and 
most  effective  treatments  for  preexisting  disease 
during  pregnancy  and  the  impact  of  these  treat- 
ments on  the  fetus  are  mandatory.  Specifically, 
researchers  need  to  develop  noninvasive  diagnos- 
tic techniques  for  monitoring  fetal  well-being  and 
growth,  as  well  as  new  therapeutic  interventions 
to  prevent  low-birth-weight  babies. 

Much  more  needs  to  be  known  about  the  normal 
physical  and  physiological  development  of  girls. 
This  work  will  help  greatly  in  determining  the  fac- 
tors that  may  predispose  girls  to  specific  diseases — 
or  to  risk-taking  behavior — and,  conversely,  the 
factors  that  promote  physical  and  emotional 
strength  in  girls.  Longitudinal  studies  of  females 
throughout  the  life  cycle,  begun  in  early  childhood 
and  adolescence,  can  provide  baseline  data  for 
later  assessments,  as  well  as  define  the  elements  of 
normal  health  of  girls  and  of  women.  These  stud- 
ies also  will  furnish  important  insights  for  devel- 
oping successful  prevention  strategies  so  that  some 
of  the  health  problems  that  now  burden  women  can 
be  prevented  while  women  are  stiU  young. 

Young  Adulthood  to  Perimenopausal 
Years 

During  the  young  adult  years,  a woman’s  well- 
being is  intimately  connected  with  her  ability  to 
live  free  of  problems  associated  with  sexual  func- 
tion, STDs,  control  of  fertility,  pregnancy,  and 
childbirth.  Research  into  every  aspect  of  female 
reproduction  is  mandatory.  In  particular,  women 
need  more  options  for  contraception  that  are  safe 
and  reliable  so  that  they  are  free  to  choose  for 
themselves  the  timing  and  frequency  of  preg- 
nancy. Also  vital  is  research  into  the  linkage 
between  reproductive  diseases  and  infertility. 
Endometriosis  and  uterine  leiomyomata,  in  partic- 
ular, often  necessitate  the  drastic  remedy  of  a hys- 
terectomy. In  addition,  researchers  need  to  find 
specific  answers  to  a broad  range  of  questions 
about  the  causes  and  possible  means  of  prevent- 
ing the  biologic  antecedents  of  infertility  and 
repeated  miscarriage  of  fetuses,  including  pre- 


term delivery.  Investigation  into  other  complica- 
tions of  pregnancy — notably  the  hypertensive  dis- 
orders of  pregnancy,  premature  ruptm’e  of  the 
amniotic  membrane,  and  intrauterine  growth  retar- 
dation— -is  crucially  needed  as  well. 

Cancer  is  the  leading  cause  of  death  among 
women  between  the  ages  of  15  and  44.  Research 
is  needed  to  discover  improved  ways  to  detect 
breast  and  genital  cancer  earlier  and  to  develop 
more  effective  therapies  for  these  malignancies. 
Further,  the  widespread  morbidity  associated 
with  hormonally  related  illnesses,  such  as  endo- 
metriosis and  chronic  lack  of  ovulation,  requires 
an  initiative  that  includes  both  basic  cellular  and 
epidemiologic  studies  and  considers  possible  dif- 
ferences among  women  from  various  ethnic  and 
socioeconomic  backgrounds  as  well. 

STDs,  including  HIV  infection,  require  an  immedi- 
ate and  concentrated  research  effort.  In  many 
ways,  women  are  affected  more  severely  by  these 
conditions  than  are  men,  and  it  is  more  difficult 
to  detect  many  of  the  STDs  in  women.  As  a conse- 
quence of  STDs,  women  may  suffer  from  infertil- 
ity, tubal  pregnancy,  genital  cancer,  early  fetal 
loss,  and  congenital  or  perinatal  infection.  The 
infant  born  to  a woman  with  an  STD  is  also  more 
likely  to  be  of  low  birth  weight.  We  need  to  know 
more  about  the  basic  biology  of  the  infection  and 
the  cellular  response  to  STDs,  as  well  as  the  socio- 
economic and  behavioral  risk  factors  for  these 
infections. 

The  physical  and  psychosocial  traumas  that  can 
occur  in  women  between  the  ages  of  15  and  45 
(including  depression,  physical  injuries,  and  sub- 
stance abuse)  reflect  the  social  turbulence  com- 
mon among  this  age  group.  To  achieve  a full 
understanding  of  these  problems  and  what  causes 
them,  sociologic  and  epidemiologic  studies  will  be 
necessary  to  determine  the  particular  factors  that 
place  women  at  risk. 

Perimenopausal  to  Mature  Years 

Studies  on  the  effects  of  estrogen  levels  on  health 
lead  the  list  of  recommendations  for  improving 
the  health  of  women  in  their  perimenopausal  to 
mature  years.  The  results  of  clinical  trials  related 
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to  primary  and  secondary  prevention  can  specify 
the  long-term  risks  (e.g.,  for  breast  cancer)  versus 
the  benefits  of  estrogen  use  in  postmenopausal 
women.  In  addition,  clinical  trials  results  can  pro- 
vide firm  data  on  the  effects  of  estrogen  in  pre- 
venting osteoporosis  and  its  attendant  fractures, 
on  heart  disease  and  gynecologic  cancers,  and  on 
improving  cognitive  function  and  overall  quality 
of  life.  These  investigations  should  be  coupled 
with  more  basic  research  into  the  effects  of  estro- 
gens or  progestins,  singly  or  in  combination,  in 
mod\ilating  cellular  and  tissue  function,  especially 
in  key  target  organs.  Other  studies  are  needed  to 
develop  alternatives  to  estrogen  use  for  treatment 
of  perimenopausal  symptoms  and  for  prevention 
of  heart  disease  and  osteoporosis  in  those  women 
who  cannot  safely  use  estrogen  itself. 

A second  area  of  emphasis  for  researchers  is 
the  behavior  and  health  in  the  women  in  peri- 
menopausal to  mature  ages.  The  particular 
stressors  that  most  influence  women’s  health  dur- 
ing these  years  need  to  be  identified.  Successful 
interventions  for  long-term  weight  management, 
including  strategies  for  increasing  levels  of  physi- 
cal activity,  are  vital,  as  are  investigations  for 
identifying  and  controlling  risk  factors  for  cardio- 
vascular disease  in  women.  In  particular,  studies 
should  clarify  which  of  the  several  parameters 
regarding  lipid  levels  serve  as  the  best  indicators 
of  high  risk  for  cardiovascular  disease  in  women. 

Mature  Years 

In  concert  with  the  Perimenopausal  to  Mature 
Years  Working  Group,  the  Mature  Years  Working 
Group  recommends  that  studies  on  the  long-term 
effects  of  menopausal  changes,  with  special  refer- 
ence to  estrogen  deficiency,  be  an  important 
priority. 

The  causes  and  effects  of  disability,  which  is  a 
final  common  pathway  leading  to  dependence, 
dysfunction,  and  eventual  death  in  aging  women, 
must  be  the  focus  of  more  intensive  research.  Lon- 
gitudinal and  cross-sectional  studies  are  needed 
to  elucidate  all  of  the  precipitating  factors  that 
cause  disability  and  its  consequences  in  women.  It 
is  also  important  to  learn  how  a woman’s  percep- 
tion of  herself  as  a disabled  person  might  influence 


the  way  she  uses  the  health  care  system  and  her 
willingness  to  follow  professional  advice  about  her 
health.  The  possible  role  of  interventions — such 
as  physical  activity — for  disabled  women  as  they 
resume  daily  activities  should  be  explored  as  well. 

As  a general  consideration,  researchers  must 
determine  why  older  women  are  less  likely  to 
avail  themselves  of  health  behaviors  that  prevent 
disease  and  disability  than  are  younger  women 
and  to  learn  the  best  means  to  motivate  women 
who  are  over  65  and  in  the  various  racial  and  eth- 
nic groups  to  adopt  these  behaviors.  Also,  it  is  cru- 
cial to  gain  some  understanding  of  how  older 
women  interact  with  the  health  care  system  by 
examining  the  role  of  physical  barriers,  cultural 
and  educational  barriers,  possible  denial  of  ill- 
ness, and  fear  of  institutionalization,  among  other 
factors.  In  order  to  study  the  ways  that  older 
women  relate  to  the  health  care  system,  research- 
ers need  to  find  better  data  bases  and  information 
sources  that  capture  relevant  information. 

Crosscutting  Science  Working 
Groups 

Early  Developmental  Biology 

The  primary  goal  of  the  research  initiatives  rec- 
ommended by  the  working  group  on  Early  Devel- 
opmental Biology  is  an  understanding  of  the  basic 
scientific  foundations  of  normal  embryonic  devel- 
opment as  it  relates  to  the  possible  chnical  problems 
of  pregnancy.  Recent  innovations  in  molecular 
genetics  have  facilitated  studies  into  the  activa- 
tion of  sequential  genes  during  the  production  of 
sperm  and  ova  and  investigations  into  the  ways 
that  this  series  of  steps  differs  in  males  and 
females.  Also,  understanding  the  immunologic 
and  endocrine  interactions  involved  in  implanta- 
tion of  a fertilized  ovum  requires  a major  research 
initiative,  as  does  a more  focused  study  on  the 
development  of  the  placenta  and  the  transport 
function  by  which  it  nourishes  the  infant. 

Fetal  differentiation — as  it  proceeds  at  the  cellu- 
lar level  and  leads  to  the  development  of  individ- 
ual organs — provides  an  important  focus  for 
research.  A detailed  picture  of  energy  metabolism 
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and  growth  in  the  fetus  is  needed  as  well.  This  is 
an  opportune  time  for  these  studies  because  of 
the  recent  explosion  in  knowledge  about  a broad 
range  of  growth  factors.  Basic  research  in  this 
area  can  provide  important  clues  for  devising 
interventions  to  prevent  intrauterine  growth 
retardation. 

In  some  cases,  intrauterine  growth  retardation 
contributes  to  loss  of  a fetus  or  neonatal  death,  or 
it  can  result  in  subnormal  development  during 
the  infant’s  early  years.  Studies  are  needed  to 
clarify  the  consequences  of  maternal  diseases, 
such  as  pregnancy-induced  hypertension  and  dia- 
betes mellitus  on  intrauterine  grov/th.  Studies  on 
the  immunologic  abnormalities  that  lead  to 
repeated  miscarriages  are  crucial  as  well.  Other 
investigations  of  high  priority  should  focus  on  the 
social  and  demographic  factors  that  influence  deci- 
sion-making by  women  regarding  adequate  prenatal 
care  or  persistence  in  substance  abuse.  There  are 
also  important  gaps  in  knowledge  concerning  the 
relationship  between  these  behaviors  and  the  sub- 
sequent birth  of  premature  infants.  More  com- 
plete knowledge  about  the  biochemical  basis  of 
normal  birth  is  critical  for  developing  strategies 
to  prevent  preterm  birth. 

New  methods  are  needed  to  detect  and  monitor 
genetic  and  growth  abnormalities  in  the  fetus, 
especially  since  many  fetuses  are  affected  adversely 
by  factors  such  as  inherited  traits,  environmental 
toxins,  and  substance  abuse. 

Reproductive  Biology 

New  research  initiatives  on  fertility  and  contra- 
ception are  needed.  Significant  progress  in  these 
areas  requires  a larger  research  investment  to 
define,  in  the  reproductive  process,  new  targets  of 
vulnerability  within  the  various  sites  in  the  body 
that  play  a role — the  central  nervous  system,  the 
immune  system,  and  the  reproductive  organs. 
Since  proper  reproductive  function  depends  on 
the  interaction  between  the  central  nervous  sys- 
tem and  the  ovary  and  uterus,  studies  must  be 
directed  at  the  hypothalamic  and  pituitary  con- 
trol of  these  physiologic  processes. 


The  ovary  produces  the  female  gametes  and  also 
secretes  the  female  sex  hormones,  estrogen  and 
progesterone.  More  research  is  needed  on  the  biol- 
ogy of  the  ovary  and  on  the  full  spectrum  of  its 
functions,  including  its  role  in  the  reproductive 
process  and  in  calcium  and  lipid  metabolism.  Dis- 
eases of  the  ovary,  such  as  polycystic  ovary  syn- 
drome and  ovarian  failure,  deserve  focused 
investigation. 

The  biology  of  behavior,  and  in  particular  the  link 
between  reproductive  and  mental  health,  need  to 
be  fully  explored.  Specifically,  the  effects  of  repro- 
ductive hormones  must  be  addressed  because  of  a 
possible  relationship  between  ovarian  hormones 
and  affective  disorders  in  women  with  poorly 
understood  mood  swings.  Postpartum  and 
postmenopausal  women  with  hormonal  deficits 
may  also  experience  negative  emotions  and  show 
unexplained  changes  in  behavior  as  a result  of 
alterations  in  hormone  levels.  These  phenomena, 
too,  need  to  be  better  understood. 

Aging  Processes 

Many  important  research  recommendations  con- 
cern the  physical  aspects  of  aging  in  women. 

More  research  is  needed  on  aspects  of  aging  at 
the  cellular  and  subcellular  levels.  The  various 
phenomena  of  aging  also  need  to  be  investigated 
in  regard  to  significant  differences  among  diverse 
populations,  with  special  attention  to  conse- 
quences of  aging  that  most  affect  older  women, 
such  as  disability  and  dependency.  The  genetic 
determinants  of  longevity  in  women  need  to  be 
identified,  along  with  the  role  of  genetic  factors  in 
the  senescence  of  the  immune  system. 

It  is  important  to  learn  more  about  the  causes 
and  consequences  of  chronic  conditions  in  women 
as  they  age,  including  studies  on  the  ramifications 
of  sequential  development  of  these  conditions.  Those 
chronic  conditions  that  predominantly  affect 
women — such  as  osteoporosis — require  further 
study  to  determine  the  extent  to  which  these  are 
the  unavoidable  result  of  aging  as  opposed  to  con- 
sequences of  inheritance,  other  diseases,  or 
health-related  behaviors. 
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Issues  related  to  cognitive  function  and  the  spe- 
cial risk  of  Alzheimer’s  disease  for  women  require 
intensive  study;  both  basic  and  applied  research 
are  necessary.  To  provide  baseline  data  for  this 
work,  studies  are  needed  to  trace  the  natural  his- 
tory of  functional  decline — or  improvement — with 
age  and  also  to  learn  whether  changes  in  cogni- 
tive function  differ  across  populations. 

It  is  necessary  to  know  why,  and  how,  the  mani- 
festations and  clinical  course  of  heart  disease  dif- 
fer in  men  and  women.  Studies  are  required  to 
examine  the  reasons  why  women  may  be  less  suc- 
cessful at  altering  risk  factors  for  heart  disease, 
why  triglyceride  levels  are  better  predictors  of  cor- 
onary risk  in  postmenopausal  women  than  men  of 
comparable  age,  and  why  diabetes  is  such  a pow- 
erful risk  factor  for  atherosclerosis  in  women. 

More  research  is  needed  to  understand  the  inter- 
play among  factors  that  cause  women  to  neglect 
their  diets,  addressing  psychosocial  factors  and 
overall  health  status. 

Disability  is  a focus  of  special  concern  for  women 
as  they  age.  Research  in  this  area  should  focus  on 
appropriate  measurements  of  disabihty  in  women; 
on  factors  that  lead  to  disability  versus  maintenance 
of  function;  and  on  the  several  dimensions  of  social, 
physical,  and  psychological  homeostasis  that  are 
related  to  disability.  It  is  necessary  to  know  how  to 
prevent  disability,  in  both  the  short  and  long  term. 

Cardiovascular  Function  and 
Disease 

Cardiovascular  disease  is  the  major  cause  of 
death  for  women,  as  for  men,  although  it  occurs 
in  women,  on  the  average,  about  10  years  later 
in  life  than  it  does  in  men.  Many  of  the  research 
recommendations  from  the  Cardiovascular 
Function  and  Disease  Working  Group  concern 
the  benefits  and  risks  of  postmenopausal  sex 
steroid  replacement.  This  area  is  seen  as  a key 
area  for  research.  Studies  should  include  not 
only  the  large-scale,  multidimensional  trials 
mentioned  above  (and  included  under  the  broad 
umbrella  of  the  NIH’s  Women’s  Health  Initia- 
tive), but  also  secondary  prevention  trials  of 


estrogen  replacement  in  women  who  have  coro- 
nary heart  disease. 

The  predictors  and  parameters  of  clinical  cardio- 
vascular disease  in  women  must  be  identified, 
including  the  range  of  unusual  presentations  and 
of  the  pathophysiology  of  coronary  artery  disease, 
stroke,  peripheral  vascular  disease,  hypertension, 
and  sudden  cardiac  death.  More  information 
about  the  reasons  for  observed  differences  in 
health  care  utilization  by  women  who  need  care 
for  cardiovascular  diseases  is  required  as  well. 

Diabetes  mellitus  and  its  particularly  adverse 
impact  on  the  health  of  women  is  another  area 
with  important  opportunities  for  research. 
Hyperinsulinemia,  related  obesity,  hypertension, 
dyslipoproteinemia,  and  the  mechanisms  related 
to  these  abnormalities  at  the  cellular  and  physio- 
logical level  deserve  high  priority  on  the  research 
agenda.  Investigators  also  need  to  learn  whether 
there  are  gender-related  differences  in  how  the 
disease  progresses  and  what  the  best  choice  of 
therapy  is  for  two  other  related  conditions, 
thrombosis  and  thrombolysis.  Finally,  the  particu- 
lars of  the  relationship  between  exercise  and  obe- 
sity in  women  merit  thorough  research. 

Malignancy 

The  highest  priority  for  research  on  malignancies 
in  women  is  breast  cancer  because  this  disease  is 
so  prevalent  and  so  deadly.  Studies  should  encom- 
pass research  on  genes  and  nucleic  acids,  on  the 
development  of  methods  for  early  detection,  on 
clinical  trials,  and  on  strategies  for  prevention.  As 
noted  by  several  other  working  groups,  the  trade- 
offs regarding  the  role  of  estrogen  (with  or  with- 
out progestin)  in  postmenopausal  sex  steroid 
replacement  require  careful  examination  in  the 
context  of  both  broad-based  clinical  trials  and 
those  focused  specifically  on  breast  cancer. 

Gynecologic  tumors  constitute  a second  area  of 
high  priority.  Cervical  cancer,  and  the  special  role 
of  the  human  papillomavirus  in  its  genesis,  must 
be  more  fully  investigated.  Questions  pertaining 
to  uterine  cancer — particularly  the  exact  nature 
of  the  relationship  between  estrogen  and  proges- 
tin replacement  and  risk — are  of  extreme  importance. 
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Ovarian  cancer  also  must  receive  more  intensive 
attention.  Present  physical  examination  and 
imaging  techniques  make  it  impossible  to  diag- 
nose this  type  of  cancer  until  the  disease  is  quite 
advanced.  Researchers  need  to  find  a serologic 
marker  that  will  permit  detection  of  ovarian  can- 
cer as  soon  as  possible  after  the  disease  process 
has  begun.  The  precise  balance  among  the  trade- 
offs regarding  the  possible  role  of  estrogen  and  of 
oral  contraceptives  as  well  as  the  etiology  of — as 
opposed  to  possible  protection  from — this  malig- 
nancy require  thorough  examination. 

At  present,  there  are  special  opportunities  for 
research  on  colorectal  cancer.  The  specific  genetic 
precursors  for  this  malignancy  as  it  occurs  in 
women,  as  well  as  the  role  of  diet  (notably,  high-fat, 
low-fiber)  represent  important  areas  for  research 
that  utilizes  current  knowledge  and  techniques. 

Finally,  lung  cancer  and  the  specific  issues  ger- 
mane to  tobacco  smoking  are  of  critical  importance 
for  women.  In  recent  years,  the  incidence  and 
mortality  of  lung  cancer  among  women  has  risen 
dramatically  and  focused  considerable  attention 
on  this  public  health  problem.  Particular  areas 
for  concentrated  research  include  the  pharmaco- 
logic (addicting)  effects  of  nicotine,  weight  gain 
after  cessation  of  smoking,  the  need  for  social  sup- 
port in  cessation  efforts,  and  practical  issues 
related  to  preventing  the  onset  of  smoking,  partic- 
ularly among  young  women. 

Issues  of  access  by  women  from  various  underserved 
populations  to  prevention  screening  (most  notably, 
the  Papanicolaou  test)  are  also  in  need  of 
illuminating  research. 

Immune  Function  and  Infectious 
Diseases 

Two  major  categories  of  disease  were  considered 
by  the  Immune  Function  and  Infectious  Diseases 
Working  Group:  those  involving  apparent  aberra- 
tions of  the  immime  system — including  autoimmune 
diseases  such  as  systemic  lupus  erythematosus 
(SLE),  thyroid  disease,  and  scleroderma  and  the 
infectious  diseases  that  primarily  affect  women. 


Specific  research  initiatives  should  be  developed 
to  understand  the  etiology  and  pathogenesis  of 
immune  diseases  that  are  not  now  curable 
because  this  knowledge  may  facilitate  development 
of  better  treatments.  Research  should  focus  on 
the  cellular  mechanisms  of  immune  function  and 
antigen  presentation  as  well  as  on  the  relation- 
ship among  immune  cells,  their  secretory  prod- 
ucts, and  the  surrounding  tissues  with  which 
they  interact.  These  interactions  are  especially 
important  in  pregnancy,  since  immimologic  func- 
tion is  altered  such  that  changes  in  autoimmune 
disease  states  are  a possible  consequence. 
Futhermore,  the  consequences  of  implantable  bio- 
materials, such  as  temperomandibular  joint 
implants,  must  be  thoroughly  investigated. 

Population-based  studies  to  determine  the  epide- 
miology and  natural  history  of  immunologic  dis- 
eases are  also  crucial,  in  part  because  these  diseases 
can  lead  to  severe  disability  for  women.  Recently, 
several  new  therapeutic  agents  have  become 
available  that  can  mitigate  the  course  of  these 
illnesses,  a success  that  should  serve  to  stimulate 
much  more  work  in  this  most  important  area. 

The  major  impact  of  STDs  and  urinary  tract  infec- 
tions on  the  lives  of  women  dictates  that  these  be 
established  as  high  priorities  for  future  research. 
In  addition,  basic  research  is  needed  to  describe 
the  relationship  of  the  mucosal  lining  of  the 
female  genital  tract  and  its  relationship  to  viral 
and  bacterial  infection.  Because  the  immune 
response  is  important  to  the  clinical  consequence 
of  many  STDs,  including  AIDS,  basic  research 
into  the  microbiology,  immunobiology,  and  patho- 
genesis of  pathogens  such  as  Neisseria  gonorroheae, 
HIV,  and  herpes  are  critical. 

To  understand  and  prevent  STDs,  epidemiologic 
studies  are  crucial  to  identifying  the  social  as  well 
as  physical  factors  that  place  some  women  at 
high  risk  for  these  diseases.  In  addition,  clinical 
studies,  both  diagnostic  and  therapeutic,  are 
needed  to  elucidate  better  ways  to  detect  these 
illnesses  and  to  develop  more  effective  treatments. 

Because  there  is  a tremendous  behavioral  compo- 
nent in  the  development  of  STDs,  collaborative 
studies  on  specific  behavioral  research  and  the 
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effect  of  education  as  a prime  and  effective  inter- 
vention are  critical.  Carefully  formulated  studies 
to  document  this  effect  and  to  extend  the  thera- 
peutic benefit  of  educational  protocols  are  required. 

Conclusion 

The  research  agenda  outlined  at  the  Workshop  on 
Opportunities  for  Research  on  Women’s  Health 
provides  the  comprehensive  framework,  along 
with  the  specific  research  priorities,  by  which  the 
NIH  can  accomplish  its  most  important  mandate 
to  advance  the  health  of  all  women. 

Together,  the  overriding  themes  of  interdisciplinary 
research;  increased  interaction  among  behavioral, 
basic,  and  clinical  scientists;  and  the  close  associa- 


tion between  basic  biological  questions  and  those 
regarding  disease  states  the  imply  that  a new 
way  of  conducting  research  may  be  necessary: 
broader  approaches  to  interdisciplinary  research 
might  be  stimulated  by  innovative  mechanisms 
and  requirements  in  the  funding  of  research. 
Through  these  kinds  of  research  initiatives,  base- 
line epidemiologic  information  on  women’s 
health  status  can  be  acquired  and  assessed  and 
basic  biological  questions  can  be  raised  and 
answered.  The  fruits  of  this  work  will  result  in 
longer,  healthier,  and  more  productive  lives  for 
women  in  the  United  States.  This  goal  is  emi- 
nently worthy  of  the  whole  hearted  commitment 
of  the  research  community  and  the  NIH,  together 
they  can  ensure  that  the  research  agenda  detailed 
here  will  prosper. 


47 


*4 





MORBIDnY  AND 

Mortality  in  Women 


* 


Morbidiiyand 
Moktauty  Women 


This  synopsis  is  based  on  the  presentations  by 
Maureen  Henderson,  M.D.,  Professor  of 
Epidemiology  and  Medicine,  University  of 
Washington  and  Head,  Cancer  Prevention 
Research  Program,  Fred  Hutchinson  Cancer 
Research  Center,  Seattle,  Washington,  and 
Jean  A.  King,  Ph.D.,  Department  of  Psychology, 
Emory  University,  Atlanta,  Georgia. 


m he  statistics  on  morbidity  and  mortality  in 
women  present  a rather  striking  paradox. 
On  the  one  hand,  women  live  longer  than  men. 

On  the  other,  measurements  of  the  quality  of  a 
woman’s  life — in  both  medical  and  behavioral 
parameters — lags  behind  those  for  men.  If  statis- 
tics are  correct,  women’s  lives  are  more  frequently 
burdened  with  acute  symptoms,  chronic  condi- 
tions, and  short-  and  long-term  disabilities  aris- 
ing from  health  problems  than  are  the  lives  of  men. 

In  addition,  the  women  of  America  are  now  facing 
new  challenges  to  their  health  status.  Early  in 
this  century,  heart  disease  surpassed  infectious 
diseases  as  the  leading  killer  of  women  of  all  ages, 
and  it  remains  so.  However,  among  women  ages 
35  to  54,  cancer  has  emerged  as  the  leading  cause 
of  death — due,  in  part,  to  the  rise  in  the  incidence 
of  lung  cancer.  The  occurrence  of  lung  cancer  has 
increased  because  so  many  women  have  become 
regular  smokers  during  the  past  30  years. 

Other  social  changes  have  had  a major  effect  on 
the  health  of  women  in  the  United  States.  The 
sexual  liberation  that  began  in  the  1960s  has  led 
to  a host  of  new  health  problems,  especially  for 


women.  American  girls  are  becoming  sexually  active 
at  younger  ages,  leading  to  the  growing  problem 
of  teen  pregnancies.  Sexually  transmitted  diseases 
such  as  chlamydia  infection  are  also  on  the  rise. 

Still  unknown  are  the  full  ramifications  of  the  pro- 
gressing industrial  emancipation  of  women  that 
has  women  leaving  their  homes  and  the  stereotyp- 
ical occupations  of  prior  years  for  the  potential 
stresses  of  the  workplace.  A popular  hypothesis  of 
the  1970s  posited  that  the  indices  of  women’s 
health  would  deteriorate  as  they  gave  up  the  sup- 
posedly sheltering  environments  of  their  homes. 

To  date,  the  data  do  not  appear  to  substantiate 
this  theory.  Nonetheless,  it  is  still  impossible  to 
make  generalizations  about  the  effects  of  women’s 
massive  entry  into  the  workplace.  Important  ques- 
tions persist;  for  example,  have  women  been 
exposed  to  additional  health  hazards  by  leaving 
the  home?  It  may  take  many  cohorts  to  complete 
a full  quota  of  information  on  women’s  working 
and  retiring  years  before  research  can  begin  to 
assess  the  true  impact  of  this  major  social  change. 

One  trend  that  will  have  an  enormous  effect  soon 
on  both  men  and  women  is  the  overall  aging  of 
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the  U.S.  population.  This  trend  has  been  observed 
throughout  this  century.  In  the  early  1900s,  it 
was  primarily  a consequence  of  lower  fertility 
rates;  in  recent  decades,  a major  decline  in  mortal- 
ity, especially  among  the  older  age  groups,  has 
been  the  principal  causative  factor.  In  1900,  only 
4.0  percent  of  the  population  was  age  65  and  over, 
and  only  0.2  percent  was  85  and  older.  By  1985, 
the  percentages  had  risen  sharply,  to  12.0  and 
1.1,  respectively. 

A development  of  special  importance  for  the 
health  of  U.S.  women,  derived  from  census  data,^ 
is  that  the  percentage  of  the  group  over  age  65 
that  is  female  increased  from  49.5  percent  in 
1900  to  59.7  percent  in  1980.  Even  more  dramatic 

“As  a woman  advances  in  age,  cat- 
aracts, fractures,  osteoarthritis, 
peripheral  vascular  disease,  con- 
gestive heart  failure,  and  ulti- 
mately the  senile  dementias  slowly 
and  inexorably  destroy  her  capa- 
bilities to  cope — and  her  quality  of 
life  comes  to  a crashing  halt.” 

Mary  Jane  Jesse,  Associate  Senior  Vice 
President  and  Associate  Provost  for 
Health  Education,  University  of 
Cincinnati  Medical  Center 


changes  were  noted  among  the  group  over  age  85, 
the  so-called  “old-old.”  Women  made  up  55.6  per- 
cent of  this  group  in  1900;  by  1980,  they  com- 
prised 69.6  percent  of  those  over  85.  These  statistics 
imply  that  women  will  be  facing  in  increasing 
numbers  the  problems  that  may  accompany  old 
age,  such  as  osteoporosis  and  Alzheimer’s  disease. 
Even  now,  many  more  women  than  men  require 
care  in  a nursing  home  or  personal  care  facility: 
female  residents  outnumber  their  male  counter- 
parts by  nearly  three  to  one  (983,900  women  ver- 
sus 334,400  men  in  1985^). 


Finally,  perceptions  on  morbidity  and  mortality 
among  women  in  the  United  States  have  shifted 
significantly  in  recent  years  as  both  researchers 
and  society  have  come  to  appreciate  more  fully  the 
multitude  of  racial  and  ethnically  based  differences  in 
the  health  status  of  the  Nation’s  women.  Increasing 
numbers  of  biomedical  research  studies  are  including 
variables  that  seek  to  elucidate  the  diversity  in  health 
measurements  among  U.S.  women  and  its  potential 
consequences,  an  important  consideration  for  acquir- 
ing a complete  picture  of  women’s  health  status. 

Mortality  Statistics 

The  progress  made  against  the  diseases  that  most 
affected  women  prior  to  1900  (notably,  infectious 
diseases)  has  resulted  in  the  longer  lives  that 
women  now  enjoy.  Since  the  early  years  of  this 
century,  advances  have  been  made  against  many 
conditions  that  principally  affect  women.  Use  of  the 
Papanicolaou  test,  for  example,  has  helped  to 
detect  cervical  cancer  before  it  becomes  chnically 
evident,  thereby  improving  survival  rates. 

Considering  all  races,  life  expectancy  for  males  in 
1900  was  46.3  years;  for  women,  it  was  slightly 
greater,  48.3  years.  By  1980,  men  could  expect 
to  live  nearly  24  years  longer  than  their  earlier 
projection  (to  70.0  years),  but  the  increase  in 
women’s  life  expectancy  outpaced  that  of  men: 
they  could  reasonably  expect  to  reach  age  77.4. 
The  most  recently  available  data,  from  1988, 
show  that  this  gap  between  men’s  and  women’s 
life  expectancy  has  persisted;  whereas  the  life 
expectancy  for  men  in  1988  was  71.5  years,  for 
women  it  was  78.3  years. 

For  Black  men  and  women,  however,  the  data 
for  1900  reveal  significant  differences  from  those 
for  whites:  life  expectancy  for  Black  males  was 

32.5  years;  for  Black  females,  it  was  33.5  years. 

In  1980,  although  hfe  expectancies  for  both  Black 
males  and  females  remained  less  than  for  their 
white  counterparts,  the  gap  between  Black  men 
and  women  in  years  of  expected  life  was  nearly 
the  same  as  for  whites  (63.8  years  for  Black  men; 

72.5  years  for  Black  women).  By  1980,  Blacks  had 
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posted  slight  gains:  life  expectancy  was  64.9  years 
for  Black  men  and  73.4  years  for  Black  women. 

From  birth  onward,  women  have  lower  death 
rates  than  men.  Specific  factors  may  be  responsi- 
ble for  the  significantly  longer  life  span  of  women. 
These  factors,  which  are  assumed  to  be  biologic, 
are  present  before  puberty  and  continue  after 
menopause  and  therefore  are  probably  mediated 
through  a number  of  factors  other  than  the  repro- 
ductive hormones  that  are  predominant  during 
the  reproductive  years. ^ The  existence  of  a bio- 
logic component  that  persists  through  serial 
social  and  lifestyle  changes  has  been  hypothe- 
sized as  independent  of  race  or  ethnic  back- 
ground, but  the  extent  of  its  variability  among 
these  groups  and  the  causes  of  potential  variabil- 
ity are  not  well  known. 

Causes  of  Death 

Among  all  women  under  age  65,  the  six  leading 
causes  of  death  as  of  1988  were:  heart  diseases, 
cancer,  cerebrovascular  diseases,  accidents,  sui- 


cide, and  AIDS  (Table  1).  Five  of  the  six  causes 
are  the  same  for  Black  women. ^ They  are  heart 
diseases,  cancer  (lung,  breast,  and  colon  cancer, 
in  particular),  cerebrovascular  diseases,  acci- 
dents, and  homicide.  The  rates  for  cardiovascular 
and  cerebrovascular  diseases,  homicide,  and  AIDS 
are  more  than  twice  as  high  among  Black  women. 

For  Black  versus  white  women,  comparisons  of 
age-specific  death  rates  for  three  of  these  causes 
(heart  diseases,  cerebrovascular  diseases,  and 
homicide)  show  that  Black  women  experience  their 
highest  excess  rates  between  the  ages  of  25  and 
44  and  that,  for  this  same  age  range,  the  excess 
rates  of  death  from  these  causes  are  greater  than  at 
any  subsequent  age  (Table  2). 

Exploratory  analysis  of  1988-89  death  rates  in  the 
State  of  Washington  has  demonstrated  that  such 
high  death  rates  among  yormg  adult  women  are  asso- 
ciated with  low  educational  status.  This  association 
is  not  found  among  older  women,  and  it  is  stronger 
for  accidents  than  for  any  other  cause  of  death. 


Table  1. 

Six  Leading  Causes  of  Years  of  Potential  Life  Lost  by 
Black  and  White  Women  Before  Age  65 
1988 

Years  Lost  Per  100,000  Women 


Black 

White 

BAV  Ratio 

Cancer 

947 

822 

1.15 

Heart  Diseases 

834 

341 

2.45 

Accidents 

683 

537 

1.27 

Homicide 

494 

99 

4.99 

Cerebrovascular  Diseases 

238 

87 

2.74 

Suicide 

73 

131 

0.56 

HIV 

215 

24 

8.96 

Based  on  National  Vital  Statistics.  From  Health  United  States  1990. 
US  DHHS  pub.  no.  (PHS)  91-1232. 
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Table  2. 

Black/White  Ratio  by  Age  and 
Cause-Specific  Death  Rates  in  Women 
1988 

Cause  of  Death 
Cerebro- 

Age  in  Heart  vascular 

Years  Diseases  Diseases  Homicide 


Under  1 

2.38 

2.93 

3.92 

1-4 

1.86 

2.33 

3.94 

5-14 

1.43 

2.00 

3.88 

15-24 

2.59 

1.83 

4.46 

25-34 

3.38 

3.31 

5.80 

35-44 

4.06 

4.02 

4.56 

45-54 

3.08 

3.09 

3.08 

55-64 

2.21 

2.86 

3.40 

65-74 

1.62 

2.11 

3.91 

75-84 

1.25 

1.37 

3.30 

85-h 

0.81 

0.86 

4.38 

Based  on  National  Vital  Statistics. 

From  Health  United  States  1990.  US  DHHS  pub.  no.  (PHS) 
91-1232. 


Other  less  common  causes  of  death  before  age  65 
are  influenza,  chronic  liver  disease  and  cirrhosis, 
and  diabetes  mellitus.  These  conditions  occur  more 
than  twice  as  frequently  among  Black  women  as 
among  white  women. 

Leading  causes  of  death  among  women  age  65 
and  older  continue  to  be  cerebrovascular  diseases 
and  cancer.  Cancers  of  the  lung,  breast,  and  colon 
remain  important,  but  ischemic  heart  disease 
becomes  relatively  more  important  compared 
with  other  types  of  heart  disease.  Up  to  age  85, 
death  rates  resulting  from  heart  disease  are 
higher  among  Black  women.  For  women  over  age 
65,  death  rates  for  lung  and  breast  cancers  are 


higher  among  white  women  than  for  Black 
women. 

Specific  death  rates  for  the  three  leading  causes 
of  death  among  women  for  selected  age  cohorts 
are  shown  in  Table  3. 

Statistics  on  Women^s  Health: 
Highlights 

A few  of  the  more  important  statistics  on  women’s 
health  and,  in  particular,  several  of  the  more  strik- 
ing trends  are  noted  here: 

• The  death  rate  from  breast  cancer  increased  24 
percent  between  1979  and  1986.  One  in  nine 
women  can  now  expect  to  develop  breast  cancer 
in  her  lifetime;  in  1961,  the  ratio  was  1 in  20.^ 

• It  has  been  estimated  that  approximately 
20,500  American  women  will  be  diagnosed  in 
1991  with  ovarian  cancer. 

• Half  of  all  women  over  age  45,  and  90  percent 
of  women  over  age  75,  suffer  from  osteoporosis, 
which  results  in  at  least  1.3  million  fractures 
in  the  United  States  each  year.  The  major  sites 
of  fracture  each  year  are  the  hip  (nearly  250,000 
fractures),  wrist  (over  170,000),  and  spine  (about 
500,000).  Overall,  nearly  one-third  of  women 
over  65  years  of  age  will  have  one  or  more  ver- 
tebral fi’actures.  There  is  an  overall  12  to  20  percent 
reduction  in  survival  in  the  6 months  after  a 
hip  fracture;  and  50  percent  of  those  who  survive 
hip  fractures  require  some  help  with  daily  living 
activities,  and  15  to  25  percent  need  to  enter  a 
long-term  care  institution  shortly  after  the  fracture.^ 

• Heart  disease  is  the  number  one  killer  of  Amer- 
ican women.  Nearly  1 in  2 female  deaths  in  the 
United  States  is  a result  of  cardiovascular  dis- 
eases. Women  develop  heart  disease  later  in  life 
than  men.  Approximately  1 in  9 women  between 
the  ages  of  45  and  54  has  some  clinical  cardio- 
vascular disease;  the  rate  climbs  to  1 in  3 at  age 
65  and  older.  Forty-nine  percent  of  women  who 
have  heart  attacks  die  within  a year  (versus  31 
percent  of  men). 
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Table  3. 

Death  Rates  for  Three  Greatest  Causes 
of  Death  Among  U.S.  Women 
1988 

Rate  per  100,000  Population 


White 

Women 

Black 

Women 

Heart  Diseases 

15-24  years 

1.7 

4.4 

25-34  years 

3.9 

13.2 

35-44  years 

12.5 

50.8 

45-54  years 

54.5 

167.8 

65-64  years 

213.3 

471.4 

65-74  years 

656.2 

1,060.0 

75-84  years 

2,101.5 

2,625.6 

85  years  and  older 

6,597.3 

5,648.1 

Cerebrovascular  Disease 

15-24  years 

0.6 

1.1 

25-34  years 

1.6 

5.3 

35-44  years 

4.6 

18.5 

45-54  years 

13.9 

43.0 

55-64  years 

37.0 

105.7 

65-74  years 

125.3 

264.7 

75-84  years 

512.7 

700.7 

85  years  and  older 

1,767.0 

1,517.7 

Malignant  Neoplasms 

15-24  years 

4.2 

4.9 

25-34  years 

11.5 

17.5 

35-44  years 

46.2 

71.2 

45-54  years 

151.3 

196.2 

55-64  years 

372.5 

454.1 

65-74  years 

660.0 

728.3 

75-84  years 

984.4 

1,062.6 

85  years  and  older 

1,300.1 

1,288.0 

From;  Health  United  States  1990.  US  DHHS  pub.  no. 
(PHS)  91-1232. 


• More  than  90,000  women  die  each  year  of  stroke; 
this  comprises  61  percent  of  all  fatalities  from 
stroke.^ 

Morbidity  Statistics 

Currently  available  data  show  that,  on  average, 
women  lose  15.5  years  of  life  as  a result  of  morhid 
conditions;  men  lose  11.5  years  (Table  4).  To  date,  it 
has  not  been  possible  to  clearly  attribute  the 
excess  morbidity  in  women  to  specific  long-  or  short- 
term illnesses.  Some  investigators  have  concluded 
that  most  of  this  excess  may  simply  be  a consequence 
of  the  total  number  of  years  that  women  spend  in  the 
frail  elderly  condition. 

It  is  true,  however,  that  more  women  than  men  of 
every  age  group  report  or  seek  care  for  illness  and 
disabilities,  most  notably  for  the  acute  conditions 
and  short-term  disability  that  occur  during  the 
reproductive  years  ( 18-44)  and  for  chronic  condi- 
tions and  associated  disability  in  mid-  or  late  life. 
In  one  representative  study  that  measured  “symp- 
tomatic days”  using  prospective,  6- week  health 
diaries,  women  ages  45-64  reported  an  average  of 
18.5  symptomatic  days,  whereas  men  noted  only 
11.2  such  days.^  Also,  data  from  the  National  Health 
Interview  Survey  (NHIS)  initiated  in  1957  have 
consistently  shown  higher  acute  and  chronic  mor- 
bidity and  higher  disability  days  for  females  than 
for  males. ^ 

Some  of  the  high  incidence  of  illness  experienced 
by  women  during  the  early  adult  years  is  to  be 
expected  because  women  are  more  likely  to  have 
greater  exposure  to  children  coming  home  from 
both  day  care  and  school  with  upper  respiratory 
and  common  childhood  infections.  NHIS  data 
from  1985  on  the  leading  acute  conditions  among 
women  and  men  ages  18-44  likewise  show  a 
greater  incidence  among  women  for  many  of  these 
conditions.  Expressed  as  conditions  per  100  per- 
sons per  year,  women  had  49.7  bouts  of  influenza 
versus  37.0  for  men,  and  30.7  common  colds  as 
compared  with  21.4  for  men.  Acute  conditions  were 
more  numerous  among  men  than  among  women 
only  in  the  categories  related  to  injuries  (e.g.,  10.6 
sprains/  strains  in  men  versus  6.7  in  women). 
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Table  4. 

Life  and  Well-Life  Expectancy 


Indicator 

Men 

Women 

Difference 

Expectancy 

Life 

71.30 

78.30 

-7.00 

Well-Life 

59.78 

62.70 

-2.88 

Difference 

11.52 

15.60 

Adapted  from  Kaplan  R,  Anderson  JP,  Wingard  DL,  Health 
Psychology,  1991. 


Chronic  Conditions 

Many  of  the  nonfatal  chronic  conditions  for  which 
NHIS  data  are  available  occur  more  frequently  in 
women.  These  differences  are  most  apparent  among 
persons  ages  45-64.  NHIS  statistics  for  1983-1985 
(expressed  as  conditions  per  1,000  persons,  average 
annual  rates)  on  nonfatal  chronic  conditions  among 
this  group  reveal  gender  ratios  (female/male)  of 
6.51  for  thyroid  diseases,  4.78  for  anemias,  4.05 
for  spastic  colon,  3.53  for  frequent  constipation, 
1.64  for  gallstones,  and  1.59  for  arthritis.^ 

As  might  be  expected  due  to  women’s  longer  life 
expectancy,  several  of  the  fatal  chronic  conditions 
are  less  common  in  women.  According  to  NHIS 
data  from  1983-85,  gender  ratios  (female/male) 
expressed  as  conditions  per  1,000  persons  for 
selected  fatal  chronic  conditions  for  ages  45-64 
are:  atherosclerosis,  0.46;  ischemic  heart  disease, 
0.49;  cerebrovascular  disease,  0.68;  and  other 
selected  heart  diseases,  0.97.^ 

Nonetheless,  gender  ratios  (female/male)  for  several 
other  chronic  diseases  that  are  potentially  fatal 
(calculated  from  unpublished  data  from  the  NHIS 
for  1983-85)  show  that  women  in  this  same  age 
group  are  more  likely  to  describe  symptoms  indic- 
ative of  chronic  bronchitis  (1.96),  asthma  (1.41), 
diabetes  (1.11),  and  high  blood  pressure  (1.08).^ 

Important  questions  persist,  however,  about 
whether  these  differences  in  prevalence  are 


merely  a consequence  of  differences  between  men 
and  women  in  the  frequency  which  they  report 
symptoms.  For  example,  physiological  testing 
demonstrates  that  chronic  bronchitis  is  more  prev- 
alent in  men  than  in  women,  in  contrast  to  the 
statistic  above.  More  research  must  be  completed 
before  these  issues  can  be  resolved  conclusively. 

Disability 

In  addition  to  higher  acute  and  chronic  morbidity 
prevalence  rates,  women  report  more  disability 
days  than  men.  Statistics  divide  disability  into 
two  categories:  short-  and  long-term  disability. 

For  short-term  disability,  which  can  result  from 
either  acute  or  chronic  conditions,  women  report 
higher  rates;  their  activities  are  limited  by  health 
problems  approximately  25  percent  more  days 
each  year  than  are  men’s  activities.  Women  also 
spend  about  40  percent  more  days  in  bed,  on  aver- 
age, compared  with  men.  In  fact,  this  difference 
in  disability  rates  between  men  and  women, 
which  persists  even  when  reproductive  problems 
are  eliminated,  is  greatest  during  women’s  repro- 
ductive years  (ages  18-44). 

In  most  circumstances,  long-term  disability  is  a 
result  of  chronic  conditions.  Women  report  more 
difficulty  for  all  indicators  of  physical  disability 
(e.g.,  mobility,  strength,  and  endurance),  and 
these  gender  differences  tend  to  increase  with 
advancing  age.  Also,  women  report  that  they  are 
more  likely  than  men  at  all  ages  to  depend  on  others 
for  household  tasks,  and  to  need  assistance  with 
personal  care  when  they  reach  advanced  ages.  It 
should  be  noted  that  this  was  true  only  for  individ- 
uals over  age  80;  there  were  no  differences  at 
ages  65-79.^ 

Mental  Health  Statistics 

Data  on  the  prevalence  of  mental  disorders  and 
alcohol  and  substance  abuse  disorders  in  women 
tend  to  differ  widely,  depending  on  the  particular 
population  studied  and  the  methodology  used  to 
assess  mental  health.  However,  a 1988  report  on 
1-month  prevalence  of  mental  disorders  among  indi- 
viduals age  18  and  older  based  on  five  epidemiologic 
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study  sites  revealed  a substance  abuse  disorder 
prevalence  of  4.5  per  100  women  ages  18-24.  This 
rate  dropped  off  sharply  after  age  24,  to  1.8  per 
100  women  for  those  ages  25-44  and  0.4  per  100 
women  among  subjects  ages  45-64.  For  males,  the 
rate  between  ages  18-24  was  9.3  per  100  males. 

In  strong  contrast  to  trends  noted  in  females,  this 
rate  remained  high — at  about  8 per  100 — for 
males  25-44  years. 

Among  individuals  of  all  ages  over  18  years,  the 
rate  of  affective  disorders  considered  as  a group 
was  significantly  higher  in  females  (6.6  per  100) 
than  in  males  (3.5  per  100).  The  rates  increased 
from  5.3  per  100  females  among  the  18-  to  24- 
year-old  group  to  8.2  per  100  among  25-  to  44- 
year-old  women.  In  women  ages  45-64,  there  was 
a minor  (nonsignificant)  decrease,  to  7.2  per  100. 

Several  of  the  affective  disorders  showed  markedly 
higher  prevalence  in  women.  For  example,  the 
rate  for  a major  depressive  episode  was  2.9  per  100 
among  all  women  age  18  and  over  versus  1.6  per 
100  in  men  in  the  same  age  range.  Also,  consider- 
ing all  subjects,  the  anxiety  disorders  as  a group 
were  twice  as  common  among  females  as  among 
males  (9.7  per  100  females  versus  4.7  per  100  males). 

Women’s  Physical  Health — Overall 

Taken  together,  the  statistics  on  morbidity  in 
women  (acute  and  chronic  illness,  physical  and 
mental  health)  corroborate  the  general  impression 
that  although  women  live  longer  than  men,  they 
report  more  symptoms  than  men  and  may  there- 
fore experience  poorer  health  for  much  of  their 
longer  life  span.  In  addition  to  greater  numbers  of 
reported  daily  symptoms,  a higher  prevalence  of 
many  nonfatal  chronic  conditions,  and  a greater 
incidence  of  mental  disorders  among  women, 
women’s  global  assessments  of  their  health  status 
compare  poorly  with  assessments  made  by  men. 

In  a 1989  s\xrvey,  only  38.5  percent  of  women  rated 

2 

their  health  as  “excellent,”  versus  43.0  percent  of  men. 

For  a variety  of  reasons,  women  likewise  visit  phy- 
sicians more  often  than  men:  in  1989,  women  had 
an  average  of  5.9  contacts  with  doctors,  versus  4.8 
for  men.^  More  research  is  needed  to  determine 


whether  this  higher  level  of  utilization  of  health 
care  among  women  is  a cause  or  an  effect:  do 
women  visit  physicians  more  often  because  they 
are  truly  sicker  than  men,  or  do  their  more  frequent 
visits  elicit  questions  from  physicians  that  lead  to 
increased  reporting  of  symptoms  and  conditions 
for  women?  New  studies  are  required  to  vahdate 
and  explain  these  higher  levels  of  reported  symp- 
toms among  females.  However,  some  studies  indi- 
cate that  when  women  are  working,  they  report 
fewer  symptoms  simply  because  they  are  too  busy 
to  make  frequent  visits  to  doctors’  offices. 

A key  indicator  of  the  health  status  of  women  is 
the  delivery  of  healthy  babies.  Statistics  on  the 
percentage  of  infants  that  weigh  less  than  2,500 
and  1,500  g at  birth  for  selected  U.S.  racial  and 
ethnic  groups  (Table  5)  show  that  the  United  States 
is  not  doing  very  well  according  to  this  indicator 
and  that  there  is  considerable  variation  among  the 
subgroups  that  make  up  the  American  population. 

There  is  new  evidence  to  support  the  theory  that 
the  weight  and  health  of  each  newborn — and  of 
subsequent  generations  of  newborns — is  strongly 


Table  5. 

Live  Births  1988 

Percent  Less  Than 
2,500g  l,500g 


Chinese 

4.72 

0.62 

White 

5.64 

0.93 

N ative  American 

6.07 

1.03 

Hispanic 

6.17 

1.01 

Japanese 

6.17 

0.84 

Asian/Pacific  Islander 

6.25 

0.85 

Filipino 

7.06 

0.91 

Black 

12.97 

2.78 

Based  on  U.S.  National  Vital  Statistics.  From:  Health 
United  States  1990.  US  DHHS  pub.  no.  (PHS)  91-1232. 
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influenced  by  the  health  of  the  mother  and  grand- 
mother and  that  these  intergenerational  effects 
are  probably  mediated  through  intrauterine  growth 
rate  of  each  mother,  most  likely  during  the  first  and 
second  trimester  of  pregnancy.  According  to  this 
concept,  the  health  of  an  infant  depends  on  the 
health  of  the  mother  from  her  own  conception  to 
her  baby’s  conception. 

There  is  sufficient  variation  in  pregnancy-related 
decisions  among  subgroups  of  women  in  the  United 
States  to  make  it  likely  that  the  background  con- 
ception-to-conception  profile  of  pregnant  women 
collectively  differs  from  one  subgroup  to  another. 
This  model  has  two  important  implications.  First, 
no  amount  of  current  prenatal  care  is  likely  to 
eliminate  all  subgroup  variations  in  infant  birth 
weights  and  outcomes.  Second,  ideal  future  moth- 
ers are  healthy  women  with  good  intrauterine 
and  childhood  growth  records  of  their  own. 

Women^s  Health  Behaviors 

Although  the  morbidity  and  mortality  patterns 
observed  among  women  have  multiple  causes 
that  depend  on  an  array  of  group  and  individual 
characteristics,  researchers  have  nonetheless 
identified  several  areas  in  which  women’s  choices 
of  lifestyle  probably  have  a profound  impact  on 
their  health. 

For  example,  because  so  many  adolescent  girls 
smoke,  and  because  women  as  a group  have  been 

“We  would  underscore  that  there 
needs  to  be  continuing  research  to 
change  women’s  attitudes  and 
behavior  toward  smoking.  We  are 
exceptionally  concerned  about  the 
rate  at  which  adolescent  girls  con- 
tinue to  engage  in  smoking  ciga- 
rettes. ” 

Jane  Henney,  Chair,  Public  Issues 
Committee,  American  Society  of  Clinical 
Oncology 


relatively  resistant  to  efforts  at  smoking  cessa- 
tion, lung  cancer  rates  are  likely  to  reach  epi- 
demic proportions  during  the  next  20-30  years. 
Other  health  consequences  associated  with  smok- 
ing, such  as  low  infant  birth  weight,  heart  dis- 
ease, osteoporosis,  and  other  cancers  and 
respiratory  diseases,  will  increase  in  parallel. 

At  present,  more  school-age  girls  than  boys  are 
regular  smokers  by  the  time  they  reach  tenth 
grade  (currently,  however,  fewer  Black  than 
white  school  girls  smoke).  Among  adults,  fewer 
confirmed  female  smokers  than  male  smokers 
have  quit  smoking.  It  has  therefore  been  pre- 
dicted that  in  2 or  3 years,  there  will  be  more 
female  than  male  smokers  in  the  U.S.  population. 

A second  category  of  behavior  that  likely  has  mul- 
tiple effects  on  women’s  health  is  type  of  diet.  It 
has  been  hypothesized  that  a high  proportion  of 
cancers  in  postmenopausal  women  are  associated 
with  a high  intake  of  dietary  fat  and  that,  if 
women  reduced  their  total  fat  consumption  by  50 
percent,  they  could  reduce  their  overall  cancer 
incidence  rates  by  as  much  as  30  percent  (the  com- 
parable figure  for  men  would  be  17  percent).  The 
same  dietary  restrictions  could  lower  the  inci- 
dence of  heart  disease  by  as  much  as  one-third 
and,  at  the  same  time,  diminish  the  risk  of  diabe- 
tes and  high  blood  pressure. 

Another  important  question  related  to  diet  is  the 
extent  to  which  adult  obesity,  independent  of  any 
unusual  blood  lipid  pattern  or  metabolic  disorder, 
is  in  itself  a risk  factor  for  coronary  heart  disease. 
This  is  of  particular  concern  to  Black  women,  who 
have  higher  rates  of  obesity  than  white  women. 

The  third  important  area  of  behavior  that  bears 
upon  the  health  of  women  is  the  use  of  contracep- 
tives. Eighty  percent  of  sexually  active  women 
have  used  oral  contraceptives  at  one  time  or 
another.  These  medications  came  into  wide  usage 
before  the  long-term  impact  of  their  use  on 
women’s  health  could  be  carefully  assessed.  There 
has  been  ongoing  concern  that  the  long-term  use 
of  oral  contraceptives  may  contribute  to  the  risk 
of  breast  cancer.  For  all  new  contraceptives,  there  is 
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a need  to  develop  methods  to  monitor  effects  so 
that  these  concerns  do  not  recur. 

Social  and  Cultural  Factors 

Researchers  are  just  beginning  to  explore  the  mul- 
titude of  ways  that  the  living  environment  and  social 
forces  influence  a woman’s  physical  health.  The 
personal  characteristics  that  define  an  individual’s 
life — including  gender,  race/ethnicity,  and  socio- 
economic status  (SES) — appear  to  be  associated 
with  the  various  risk  factors  identified  as  direct 
or  contributory  causes  of  morbidity  and  mortality. 
In  addition,  some  aspects  of  a woman’s  lifestyle — 
such  as  extent  of  education  and  choice  of  living 
quarters — affect  not  only  the  likelihood  of  develop- 
ing some  diseases,  but  also  the  likelihood  of  taking 
steps  to  avoid  these  and  other  diseases. 


‘l^esterday,  we  heard  some  data  on 
infant  morbidity  and  mortality. 
The  data  on  white  women  looked 
great.  But  let  me  tell  you  that  if 
you  look  at  data  on  Appalachian 
white  women,  they  are  just  about 
the  same  as  those  on  Black  women 
in  the  nearby  Cincinnati  area.  ” 

Evelyn  Hess,  Division  Director, 

University  of  Cincinnati 


Perhaps  the  most  notable  example  of  these  social 
and  ethnic  influences  is  the  excessive  number  of 
health  problems  borne  by  those  who  are  poor 
and/or  who  belong  to  racial  and  ethnic  minorities. 
Another  important  example  of  the  relevance  of 
social  influences  comes  from  longitudinal  research 
by  McKinlay  et  al.  and  indicates  that  among 
women  in  midlife,  employment  has  a beneficial 
effect  on  how  women  perceive  their  health  to  the 
extent  that  changes  in  health  that  are  expected 


with  aging  and  menopause  are  reversed  or  halted. 
These  results  suggest  that  work  may  alleviate  stress 
arising  from  other  nurturing  roles  and  may  there- 
fore help  to  prevent  morbidity  in  midlife  women. 

Researchers  have  not  yet  attained  a full  under- 
standing of  the  interplay  among  the  various  social 
factors,  nor  of  how  these  factors  interact  with 
inherited  (genetic)  factors  in  the  causation  (or  pre- 
vention) of  illness.  In  order  to  achieve  this  under- 
standing, new  strategies  should  be  developed  that 
combine  findings  from  the  many  disciplines  that 
are  necessary  components  for  research  of  this  breadth. 

Importance  of  Gender 

Traditional  and  newly  emerging  gender  roles 
influence  both  the  physical  and  mental  health 
of  women.  From  birth,  women’s  lives  differ  in 
important  ways  from  those  of  men.  Women  serve 
as  caregivers  to  many  people — including  children, 
aging  parents,  and  spouses.  It  is  not  yet  known 

“We  need  to  know  if  women  defer 
consideration  of  their  own  health 
status  while  ensuring  the  well-being 
of  others.” 

Judy  Auerbach,  Government  Liaison, 
Consortium  of  Social  Science 
Associations 


whether  the  multiple  burdens  of  providing  care 
serve  to  make  women  stronger  by  fostering  the 
development  of  coping  mechanisms,  or  weaken  them 
by  inducing  mental  stress  and  physical  exhaustion. 

In  addition  to  this  traditional  role,  most  women 
today  also  work  outside  the  home  in  environments 
in  which  they  may  have  to  contend  with  new  men- 
tal and  physical  stresses. 

Research  that  fails  to  address  the  array  of  social 
factors  affecting  women’s  health — for  example, 
job-related  stress,  low  socioeconomic  status, 
domestic  violence,  and  substance  abuse — would 
be  incomplete.  These  issues  need  to  be  examined  and 
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weighed  in  any  comprehensive  assessment  of  the 
current  health  status  of  women. 

Researchers  have  found  that  in  many  instances, 
poverty  and  poor  health  are  direct  correlates.  In 
one  series  of  self-reports,  for  example,  65  percent 
of  high-income  individuals  rated  their  health  as 
excellent  whereas  only  32  percent  of  low-income 
individuals  indicated  that  they  considered  their 
health  to  be  excellent.  Such  data  clearly  support 
the  notion  that,  to  accurately  assess  the  health 
status  of  women,  the  interplay  of  social  factors 
must  be  examined. 

Diversity  Among  Women 

While  women  as  a group  share  many  roles  and 
behaviors,  it  is  important  to  remember  that 
women  in  fact  compose  a heterogeneous  group  of 
individuals  who  differ  in  significant  ways.  Their 
cultural  and  ethnic  backgrounds  are  widely  diverse. 
The  following  statistics  regarding  various  health 
behaviors  among  subgroups  of  women  demonstrates 
this  heterogeneity. 

There  are  important  differences  among  groups  of 
women  in  the  extent  that  they  use  prenatal  care, 
in  the  frequency  of  teenage  pregnancy,  and  in  their 

“T/ie  Hispanic  population  is  the 
most  rapidly  growing  ethnic  group 
in  the  country  and  in  the  West  the 
largest  ethnic  group.  . . . The 
Hispanic  groups,  which  include 
Mexican  Americans,  Puerto 
Ricans,  Cuban  Americans,  and 
now  Central  Americans,  are  all 
quite  different  genetically  and  cul- 
turally, to  some  degree.  What  both- 
ers me,  I think,  is  the  degree  to 
which  this  group  has  been  over- 
looked. ” 

Fernando  S.  Mendoza,  Associate 
Professor,  Department  of  Pediatrics, 
Stanford  University  and  Director, 
Stanford  Center  for  Chicano  Research 


rates  of  smoking.  For  example,  80  percent  of  white 
and  Asian  American  women  use  prenatal  care  in 
pregnancy,  but  only  60  percent  of  Black,  Hispanic, 
and  Native  American  women  use  such  care.  Also, 
Black  women  have  the  highest  percentage  of  adoles- 
cent pregnancies  (23  percent),  whereas  Asian  Amer- 
ican women  have  the  lowest  (6  percent). 

There  may  also  be  important  variations  within  the 
traditional  categories  used  to  describe  racial  and 
ethnic  groups.  For  example,  the  term  Hispanics, 
as  it  is  commonly  used,  includes  Mexican  Americans, 
Puerto  Ricans,  Central  and  South  Americans,  and 
Cubans  within  one  group.  However,  the  women 
from  these  countries  may  differ  in  important  ways. 
For  instance,  Puerto  Ricans  in  1983  had  a neona- 
tal mortality  rate  that  was  74  percent  higher  than 
that  of  Cuban  Americans.  The  recognition  of  within- 
group  heterogeneity  is  therefore  highly  significant 
for  obtaining  an  accurate  picture  of  the  health  sta- 
tus of  all  women  in  the  United  States. 

Influence  of  Personality  Traits 

Knowledge  about  personality  traits  is  another  con- 
sideration that  is  crucial  to  understanding  how 
individuals  adapt  to  stress,  maintain  psychological 
well-being,  and  make  decisions  about  various 
health-related  behaviors.  Research  on  personahty 
traits  also  can  serve  to  dispel  many  of  the  myths 
about  aging  in  women.  For  instance,  stereotypic 
assumptions  that  older  women  become  increasingly 
depressed,  withdrawn,  rigid,  and  irritable  lack 
empirical  fotmdation.  Instead,  studies  have  shown 
that  individuals  tend  to  preserve  the  same  person- 
ality over  time:  in  particular,  the  capacity  to  cope 
does  not  diminish  with  age.^  What  has  not  been 
investigated  in  women,  however,  is  the  extent  to 
which  particular  personality  traits  may  influence 
the  development  of  various  health  problems. 

Combined  Effects  of  Biological  and 
Sociocultural  Factors 

There  are  significant  differences  in  breast  cancer 
morbidity  and  mortality  in  Black  women  versus 
white  women.  The  difficulties  involved  in  discern- 
ing which  factors  are  in  fact  responsible  for  these 
differences  and  of  establishing  the  relative  impor- 
tance of  each  factor  illustrate  the  complexities 
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entailed  in  discerning  the  relative  contributions  of 
biological  versus  social  influences  in  the  develop- 
ment of  disease. 

Despite  a lower  incidence  of  breast  cancer  among 
Black  women  of  all  age  groups,  those  who  develop 
this  disease  experience  a 10  percent  decrease — at 
minimum — in  survival  times  as  compared  with 
their  white  counterparts.  The  reasons  for  these 
differences  are  not  known,  but  some  factors  that 
have  been  explored  by  researchers  are  SES,  access 
to  medical  care,  inherited  (genetic)  characteristics 
of  women  with  breast  cancer,  tumor  biology,  type 

g 

of  treatment  given,  and  compliance  with  therapy. 

Some  evidence  indicates  that  Black  women  who 
have  breast  cancer  are  not  as  likely  as  white 
women  to  receive  the  appropriate  surgical  or 
other  kinds  of  treatment  and  that  care  of  Black 
women  with  breast  cancer  is  of  lower  quality  than 
that  received  by  whites. Other  studies  have 
reached  different  conclusions,  judging  that  care  of 
Black  and  white  women  with  breast  cancer  was 
equivalent.^^  In  one  of  these  studies,®  Black  and 
white  women  with  breast  cancer  who  were 
matched  for  pretreatment  characteristics  were 
treated  according  to  the  same  protocol.  The 
results  showed  that  Black  patients  had  approxi- 
mately 1.6  times  the  risk  of  death  per  unit  of  time 
compared  with  white  patients.  This  indicates  that 
the  major  determinants  for  survival  were  not 
related  specifically  to  treatment.  However,  the 
investigators  acknowledged  that  they  were  uncer- 
tain as  to  whether  SES-related  factors — not  ana- 
lyzed in  the  study — could  have  played  a causal 
role  in  the  observed  difference  in  mortality. 

A 1991  study  addressed  the  association  between 
family  history  of  breast  cancer  and  risk  of  breast 
cancer  in  Black  women^^  and  attempted  to  deter- 
mine the  genetic  models  that  best  describe  familial 
patterns  in  this  disease.  As  with  white  women, 
family  history  of  breast  cancer  in  a first-degree 
relative  was  found  to  be  predictive  of  a particular 
woman’s  risk  of  developing  breast  cancer,  and 
this  relative  risk  was  of  the  same  order  as  for 
whites.  But  there  was  also  a significant  effect 
from  both  educational  and  SES  level  among  the 
Black  women  studied  that  was  difficult  to  inte- 
grate with  the  genetic  data  obtained.  In  addition. 


the  authors  admitted  that  their  conclusions  of 
necessity  were  compromised  by  the  fact  that  they 
had  failed  to  gather  data  on  the  possible  involve- 
ment of  environmental  risk  factors  in  the  develop- 
ment of  breast  cancer  in  the  women  studied. 

As  the  limitations  of  these  studies  suggest,  social, 
cultural,  and  behavioral  variables  must  be  consid- 
ered— in  addition  to  measures  of  physiological 
function — to  achieve  valid  and  clinically  useful 
conclusions. 

Conclusion 

The  findings  mentioned  here,  supplemented  in 
detail  with  the  mortality  and  morbidity  data 
included  within  the  Life  Span  and  Crosscutting 
Science  working  group  reports  that  appear  later 
in  this  document,  underscore  the  significance  of 

“For  much  too  long,  biomedical 
research  has  neglected  women’s 
diseases  and  has  focused  attention 
on  the  illnesses  that  affect  primar- 
ily men.  I have  no  quarrel  with 
what  society  felt  was  correct  25 
years  ago,  but  as  we  enter  the  21st 
century,  we  must  attend  to  the 
areas  that  in  the  past  have  been 
underfunded.  ” 

Barbara  Butler,  Board  Member,  The 
Lupus  Foundation  of  America,  Inc. 

women’s  medical  problems  today.  For  many  years, 
it  has  been  presumed  that,  because  women  tend  to 
live  longer  than  men,  they  are  in  most  important 
ways  more  physically  robust  and  therefore  enjoy 
greater  health  throughout  their  hfe  span. 

In  fact,  data  on  women’s  health  suggest  a picture 
of  significantly  greater  morbidity  and  chronic 
debilitating  illness  in  women  than  in  men. 

The  research  agenda  discussed  in  the  working 
group  reports  that  follow  provides  a comprehensive 
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guide  to  shaping  the  Nation’s  biomedical  research 
approach  toward  preventing  and  treating  the  dis- 
eases that  increasingly  place  an  undue  burden  on 
the  health  of  women  throughout  their  lives. 

References 

1.  Verbrugge  LM.  Pathways  of  health  and  death. 
In:  Apple  RD,  ed.  Women,  health,  and  medi- 
cine in  America.  A historical  handbook.  New 
York:  Garland  Publishing  Inc.,  1990 

2.  National  Center  for  Health  Statistics.  Health 
United  States  1990.  Hyattsville,  Maryland: 

US  Public  Health  Service,  1991;  US  DHHS 
publication  no.  (PHS)  91-1232 

3.  US  Department  of  Health  and  Human  Services. 
Osteoporosis  research,  education,  and  health 
promotion.  Bethesda,  Maryland:  National 
Institutes  of  Health,  1991 

4.  American  Heart  Association.  Statement  pre- 
sented by  John  C.  LaRosa,  M.D.,  before  the 
Task  Force  for  Opportunities  for  Research  on 
Women’s  Health,  June  12,  1991 

5.  Regier  DA,  Boyd  JH,  Burke  JD  Jr,  et  al.  One- 
month  prevalence  of  mental  disorders  in  the 
United  States.  Based  on  five  Epidemiologic 
Catchment  Area  sites.  Arch  Gen  Psych 
1988;45:977 


6.  McKinlay  SM,  et  al.  In:  Gender,  health,  and  lon- 
gevity. Multidisciplinary  perspectives.  Ory-Mar- 
cia  G (ed).  New  York:  Springer  Publishing 

Co.,  1990 

7.  National  Institute  on  Aging.  Research  on  older 
women:  highlights  from  the  Baltimore  Longi- 
tudinal Study  of  Aging.  Washington,  DC: 
Department  of  Health  and  Human  Services, 
1991 

8.  McWhorter  WP,  Mayer  WJ.  Black/white  differ- 
ences in  type  of  initial  breast  cancer  treat- 
ment and  implications  for  survival.  Am  J 
Public  Health  1987;77:1515 

9.  Kimmick  G,  Muss  HB,  Case  LD,  Stanley  V.  A 
comparison  of  treatment  outcomes  for  black 
patients  and  white  patients  with  metastatic 
breast  cancer.  The  Piedmont  Oncology  Associ- 
ation experience.  Cancer  1991;67:2850-4 

10.  Hunter  C,  Greenberg  R,  Austin  D,  Muss  H, 
Redmond  C,  Wesley  M.  Treatment  plans  in 
black  (b)  and  white  (w)  stage  II  node  positive 
breast  cancer  patients  under  65  years.  Proc 
Annu  Meet  Am  Soc  Clin  Oncol  1989;8 
(abstract  no.  204):53 

11.  Amos  Cl,  Goldstein  AM,  Harris  EL.  Familial- 
ity  of  breast  cancer  and  socioeconomic  status 
in  blacks.  Cancer  Res  1991;51:1793-7 


62 


Ethical  and  Legal  Issues: 

sS“ 

Women  AS  Reseaech  Subjects 


iM% 

sii 


Si?" 


# 


«■ 


* 

« 


Eihical  and  Legal  Issues: 
Women  as  Research  Subjects 

Based  on  presentations  by 
Carol  Levine,  Executive  Director,  The  Orphan 
Project:  The  HIV  Epidemic  and  New  York  City’s 
Children,  New  York,  N.Y.,  and  Diane  B.  Stay, 
Operations  Director,  The  Lipid  Research  Clinic, 

Washington,  D.C. 


1/1/  omen — especially  pregnant  women  or 
r w women  of  childbearing  age — are  fre- 
quently underrepresented  among  the  subject  pop- 
ulations in  scientific  research.  One  explanation 
for  this  discrepancy  derives  from  the  “thalidomide 
disaster”  of  the  early  1960s,  when  an  antiemetic 
that  was  liberally  prescribed  for  pregnant  women 
in  Emope  and  Australia  was  found  to  cause  severe 
birth  defects.  Since  that  time,  regulatory  agencies, 
pharmaceutical  companies,  and  researchers  have 
been  wary  of  involving  women  in  research.  How- 
ever, in  point  of  fact,  there  was  an  important  dis- 
tinction in  the  “thalidomide  tragedy”:  the  women 
whose  babies  were  harmed  were  not  research  sub- 
jects; they  were  patients. 

During  the  years  that  followed  the  “thalidomide 
disaster,”  both  the  Food  and  Drug  Administration 
(FDA)  and  the  pharmaceutical  companies  involved 
in  developing  new  drugs  added  ever-increasing 
protections  for  people  who  were  assumed  to  be  par- 
ticularly vulnerable  study  subjects.  This  group 
includes,  but  is  not  limited  to,  women  and  their 
fetuses  or  women  who  might  be  pregnant  but 
unaware  of  the  fact. 


The  perceived  difficulty  of  ensuring  protections 
for  such  potentially  vulnerable  female  research 
subjects  is  one  important  reason  why  women  have 
not  served  as  research  subjects  in  proportion  to 
their  representation  in  the  population.  For  exam- 
ple, it  has  been  assumed  that  any  woman  biologi- 
cally capable  of  becoming  pregnant  might  do  so 
during  the  course  of  a clinical  trial.  Her  develop- 
ing fetus  might  then  be  susceptible  to  damage 
from  the  drug  being  tested,  and  major  lawsuits 
and  disastrous  publicity  could  ensue.  In  fact,  there 
are  several  means  of  conducting  clinical  trials  using 
women  of  childbearing  years  with  reasonable  cer- 
tainty of  safety — for  example,  by  recruiting  women 
rendered  sterile  by  tubal  ligation  or  hysterectomy 
or  women  who  are  highly  unlikely  to  become  preg- 
nant such  as  celibate  and  homosexual  women. 

However,  there  is  another  reason  why  the  research 
questions  that  pertain  specifically  to  women  have 
had  relatively  low  priority  on  the  research  agenda: 
there  is  a pervasive  sense  within  the  research 
community  that  many  of  the  health  issues  of  women 
are  of  secondary  importance.  These  neglected 
research  questions  have  concerned  two  types  of 
diseases:  those  that  occur  solely  in  women,  and  those 
that  occur  in  both  women  and  men  but  have  been  stud- 
ied chiefly  in  male  subjects. 
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Much  of  this  relative  neglect  of  women’s  health 
issues  has  been  influenced  by  the  misperception 
that  women  ai'e  healthier  than  men;  this  assumption, 
in  turn,  relies  upon  selective  use  of  misleading 
statistics  that  show  the  life  span  for  women  is,  on 
average,  longer  than  that  for  men  and  that  women 
tend  to  be  affected  by  only  some  major  diseases  or 
to  be  affected  later  in  life.  A prime  example  of 
male-oriented  research  on  therapies  for  diseases 
that  in  fact  afflict  both  men  and  women  is  the 
research  on  the  prophylactic  value  of  aspirin  for 
coronary  artery  disease,  initiated  in  1981.  These 
studies  were  conducted  almost  exclusively  in 
men.  Nonetheless,  recommendations  based  on 
this  research  were  promulgated  for  the  general 
population,  even  though  there  may  well  be  signifi- 
cant differences  in  the  way  in  which  women 
respond  to  aspirin  therapy  as  compared  with  men. 

Rationale  for  Ascertaining  That 
Women  Are  Included  in  Research 
Trials 

In  spite  of  the  particular  issues  that  can  be  raised 
as  objections  to  including  more  women  in  research 
trials,  it  remains  true  that  a categorical  exclusion 
of  young  women  from  participation  as  study  sub- 
jects in  biomedical  research  is  both  unjust  and 
unwise.  Such  a policy  embraces  the  assumptions 
that  either  all  women  are  potentially  pregnant  or 
that  all  drugs  are  potentially  dangerous  to  fetuses. 
In  fact,  neither  assumption  is  true.  Moreover,  a 
policy  that  excludes  women  from  research  but 
then  exposes  them  to  risks  unknown  because 
unstudied  through  the  more  haphazard  route  of 
medical  practice,  fails  to  protect  the  interests  of 
women  pertaining  to  obtaining  the  safest  and 
most  effective  therapies. 

Women  may  react  differently  to  drugs  than  do 
men,  and  pregnant  women  may  react  differently 
than  do  nonpregnant  women.  Without  adequate 
scientific  evidence  to  guide  them,  physicians  are 
compelled  to  improvise  on  dosages  and  choices  of 
drugs  for  their  female  patients.  Research  has 
already  identified  some  important  gender-related 
differences  in  regard  to  the  effects  of  drug  thera- 
pies— such  as  how  drugs  are  absorbed,  the  levels 
of  therapeutic  effect  achieved,  and  the  pathways 
by  which  drugs  are  eliminated  from  the  body. 


Acetaminophen,  an  antipyretic  pain-relieving 
drug,  for  example,  is  eliminated  far  more  rapidly 
in  men  than  in  women. ^ The  drug  is  eliminated 
by  women  at  about  60  percent  of  the  rate  typi- 
cally seen  in  men.  This  might  mean  that  a woman 
needs  to  take  acetaminophen  less  often  than  a 
man  because  more  of  the  drug  remains  in  her 
body  for  a longer  period  of  time.  Different  pat- 
terns of  elimination  might  also  place  women  at 
greater  risk  for  side  effects  if,  given  identical  drug 
dosages,  they  accumulate  higher  drug  concentra- 
tions over  time  than  do  men. 

Some  researchers  claim  that  the  lack  of  research 
on  women  is  a consequence  of  the  fact  that  the 
changes  that  characterize  women’s  reproductive 
cycles  might  affect  test  results  by  introducing  sig- 
nificant variables  that  are  not  accounted  for  in 
study  protocols.  However,  it  is  precisely  because 
medications  and  other  therapies  may  have  differ- 
ent effects  on  women  according  to  which  point  in 
the  menstrual  cycle  they  are  administered  that 
women  of  childbearing  years  should  be  included 
in  research  trials. 


^Approximately  80  percent  of  phar- 
maceutical products  are  taken  by 
women. . . . What  I would  like  to 
urge  (is)  to  focus  on  how  we  can 
meet  the  practical  issues  of  FDA- 
type  studies.  All  of  the  hormones^ 
as  well  as  thyroid  function  tests, 
must  be  included  in  just  about 
every  study  we  do.  These  are  the 
kinds  of  practical  concerns  we 
need  to  think  about,  along  with 
the  issue  of  incorporating  women 
of  reproductive  age  into  clinical 
research.” 

Donnica  L.  Moore,  M.D.,  Associate 

Director,  Medical  Education  Center, 

Sandoz  Pharmaceuticals 
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For  example,  research  has  shown  that  the  effects 
of  some  antidepressants  change  over  the  course  of 
a woman’s  menstrual  cycle.  As  a consequence, 
there  will  be  some  points  in  the  cycle  when  the 
proposed  dosage  of  an  antidepressant  will  be  too 
high,  and  others  when  the  dosage  may  be  too  low. 

Other  observers  have  noted  additional  factors 
that  may  result  in  discrepant  reactions  to  thera- 
pies in  women  versus  men.  The  fact  that  the  ratio 
of  fat  to  lean  tissue  is  usually  different  in  men 
than  in  women,  for  example,  may  influence  how 
drugs  are  absorbed  and  eliminated.  Also,  the  hor- 
mones that  are  commonly  prescribed  for  women, 
such  as  birth  control  pills,  may  alter  how  women’s 
bodies  react  to  drugs  and  other  therapies.^ 

Efforts  of  the  Office  of  Research 
on  Women’s  Health 

At  the  time  of  its  establishment  in  September  1990, 
one  of  the  primary  goals  of  the  Office  of  Research 
on  Women’s  Health  (ORWH)  was  to  develop  spe- 
cial initiatives  to  acquire  vitally  needed  research 
data  on  women  by  increasing  the  participation 
both  of  women  as  subjects  in  clinical  trials  research 
and  of  institutions  and  investigators  in  performing 
research  related  to  the  health  of  women.  It  was  pro- 
posed that  these  initiatives  could  take  the  form  of: 
regional  or  national  meetings  to  alert  investigators, 
institutions,  £md  women  themselves  about  the  need 
for  research  on  the  health  of  women;  materials  to 
aid  institutions  and  investigators  in  obtaining  grant 
support  in  these  areas;  and  forums  on  women’s  health. 

An  important  precedent  to  this  goal  was  the  1985 
report  of  the  Public  Health  Service  Task  Force  on 
Women’s  Health  Issues  and  its  recommendations, 
including  the  recommendation  that  “biomedical 
and  behavioral  research  should  be  expanded  to 
ensure  emphasis  on  conditions  and  diseases  unique 
to,  or  more  prevalent  in,  women  in  all  age  groups.” 
To  implement  this  recommendation,  the  National 
Institutes  of  Health  (NIH)  published  a pohcy  state- 
ment in  1986,  NIH  Guide  for  Grants  and  Con- 
tracts, which  urged  that  applicants  include  women 
in  clinical  studies  and  in  clinical  trials  especially. 


Despite  this  recommendation,  according  to  a Gen- 
eral Accounting  Office  (GAO)  report  conducted  in 
1989,  whether  women  were  in  fact  being  included 
in  research  populations  was  questionable.  The 
GAO  report  focused  particularly  on  compliance  by 
grant  applicants  and  NIH  staff  with  the  policy 
encouraging  participation  of  women  in  clinical 
studies,  and  concluded  that  the  1986  policy  was 
not  being  implemented  uniformly  across  the  NIH. 

In  response,  the  NIH  staff  determined  that 
increased  emphasis  on  research  in  women’s  health 
must  become  a top  priority.  One  result  was  a new 
document:  the  revised  NIH  Guide  for  Grants  and 
Contracts,  pubhshed  in  1990.  The  guide  stipulates 
that  NIH  staff  and  peer  advisory  groups  are  to 
“ensure  that  applications/proposals  for  extramu- 
ral support  for  clinical  research  studies  involving 
human  subjects  include  appropriate  representa- 
tion of  women  and  minorities,  unless  a compelling 
justification  is  made  for  their  exclusion  or  inade- 
quate representation.”  Grants  and  awards  that 
fail  to  comply  will  not  be  funded.  In  addition,  a 
research  grant  application  form  that  refers  to  this 
policy  has  been  prepared;  the  form  requests  spe- 
cific information  about  the  inclusion  of  women 
and  minorities  in  clinical  studies. 

To  promote  full  implementation  of  this  policy,  all 
NIH  professional  staff  in  program  and  review 
areas  attended  training  sessions  held  in  Septem- 
ber and  October  of  1990.  The  policy  was  also  dis- 
cussed at  the  fall  meetings  of  all  NIH  initial  peer 
review  groups  that  review  clinical  applications 
and  at  the  meetings  of  the  various  NIH  advisory 
councils. 

Also,  in  order  to  devise  a rational  means  of 
addressing  the  number  of  real  and  complex  issues 
that  persist  in  spite  of  important  NIH  policy 
changes,  the  ORWH  asked  the  Institute  of  Medi- 
cine (lOM)  to  prepare  a report  analyzing  how  to 
include  women  of  childbearing  age  in  clinical  tri- 
als, among  other  issues  and  to  develop  recommen- 
dations for  feasible  means  of  resolving  them. 
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Perceived  Obstacles  to  Including 
Women  in  Research  Trials 

The  lOM  study  had  two  major  objectives:  first,  to 
determine  whether  it  is  feasible  to  develop  guide- 
lines as  to  whether  a study  to  evaluate  gender  dif- 
ferences should  be  designed,  and  second,  to  identify 
ways  of  overcoming  the  major  problems  associ- 
ated with  the  use  of  women  in  study  populations. 

The  lOM  report  included  a summary  of  the  issues 
that  arise  most  frequently  as  arguments  against 
the  use  of  women  as  biomedical  study  subjects: 

• The  cyclical  hormonal  changes  that  occur  in 
women  make  them  more  difficult  study  sub- 
jects than  men,  in  whom  no  such  changes  occur. 

• Including  women  makes  the  study  population 
less  homogeneous. 

• The  cost  of  trials  is  significantly  increased  if 
the  study  population  is  enlarged  sufficiently  to 
allow  the  testing  of  gender-specific  hypotheses 
or  subgroup  analyses. 

• There  are  ethical  reasons  to  avoid  exposing 
existing  or  potential  fetuses  to  harm. 

• There  are  legal  and  financial  consequences  if 
a fetus  or  child  is  harmed  as  a result  of  the 
mother  engaging  in  a trial. 

• It  is  more  difficult  to  enroll  women  into  trials 
and  to  retain  them  for  the  specified  duration  of 
the  trial. 

Including  Gender-Related 
Variables  in  Research  Studies 

While  it  was  not  the  purpose  of  the  lOM  report  to 
arrive  at  specific  strategies  for  overcoming  these 
problems,  the  report  did  include  recommenda- 
tions to  clarify  the  precise  ramifications  of  these 
problems  and  did  suggest  general  approaches  for 
overcoming  them.  As  a first  step  in  this  process, 
the  report  divided  the  list  of  issues  cited  above 
into  two  general  categories  of  problems:  the  first 
group  is  related  to  the  alleged  increase  in  cost  of 
studies  if  gender-related  hypotheses  were  included. 


while  the  second  pertains  to  ethical  and  pragmatic 
barriers  to  enrolling  women  in  research  trials, 
especially  the  problem  of  how  to  provide  adequate 
protection  for  damage  to  either  the  fetus  or  the 
fertility  of  the  woman. 

For  example,  since  it  would  clearly  be  very  expen- 
sive to  require  that  every  study  include  analyses 
of  all  possibly  relevant  demographic  factors,  such 
as  race,  gender,  ethnicity,  age,  weight,  hormonal 
status,  and  socioeconomic  status  (SES),  the  lOM 
determined  that  the  development  of  guidelines  for 
researchers  would  be  useful  for  determining  which 
biomedical  studies  should  address  gender-related 
issues.  The  report  mentioned  many  possible 
sources  for  identifying  areas  in  which  gender  dif- 
ferences might  reasonably  be  expected  to  emerge 

‘It’s  not  a political  statement  to 
claim  that  women  are  unique.  It’s 
a biological  and  physiological 
fact:  our  efforts  to  address  their 
health  problems  must  reflect  this 
basic  reality.” 

Irma  E.  Goertzen,  President, 

Magee -Womens  Hospital 

as  significant.  These  include  epidemiologic  evi- 
dence, data  from  basic  studies,  and  findings  from 
animal  studies,  as  well  as  evidence  from  clinical 
studies  (e.g.,  drug  trials  and  postmarketing  drug 
surveillance  data). 

The  specific  selection  of  gender-related  variables 
for  a particular  research  trial  must  depend  to  a 
great  extent  on  the  subject  under  study  in  that 
trial,  but  the  lOM  recommends  that  certain  vari- 
ables should  be  included  in  a broad  array  of  tri- 
als: these  include  the  hormonal  status  of  women 
and  variables  related  to  the  menstrual  cycle,  use 
of  oral  contraceptives,  menopausal  status,  or  use 
of  estrogen  replacement  therapy. 

To  develop  guidelines  addressing  which  variables 
should  be  included  in  various  research  studies, 
some  relatively  straightforward  approaches  are 
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available,  in  the  opinion  of  the  working  group. 

For  example,  if  it  is  known  that  a particular  drug 
is  metabolized  via  pathways  that  are  influenced 
by  sex  steroid  hormones,  that  knowledge  provides 
a clear  indication  that  gender-specific  hypotheses 
should  be  included  in  studies  of  the  drug. 

As  a general  consideration,  the  scope — and  there- 
fore the  cost — of  studies  can  be  contained  while 
still  giving  adequate  consideration  to  possible  gen- 
der-related differences  by  developing  new  research 
designs  and  statistical  methodologies  that  can 
pave  the  way  for  smaller  scale  alternatives  to  the 
traditional  large,  expensive  clinical  trials.  For 
example,  in  studies  focusing  on  just  one  gender, 
only  women  may  be  used. 

Women  of  Childhearing  Potential 

While  there  are  several  problems  that  pertain  to 
the  use  of  women  of  childbearing  potential,  the 
lOM  working  group  concluded  that  this  need  not 
mean  that  all  women  between  the  ages  of  15  and 
50  must  be  excluded  from  research  studies.  There 
are,  the  working  group  noted,  many  women  between 
puberty  and  menopause  for  whom  pregnancy  is 
impossible — for  example,  among  women  rendered 
sterile  by  surgery,  tubal  ligation,  or  hysterectomy. 
Also,  there  are  populations  of  women  in  whom 
pregnancy  is  highly  unlikely,  such  as  among  celi- 
bate and  homosexual  women. 

In  addition,  for  most  research  studies  it  is  possi- 
ble to  formulate  relatively  straightforward  ethical 
guidelines  concerning  those  women  who  have  a 
greater  likelihood  of  becoming  pregnant  during  a 
drug  trial.  Some — and  perhaps  most — research 
protocols  may  not  present  any  known  or  foreseeable 
risks  to  fetuses.  For  these  protocols,  there  is  no 
reason  to  exclude  women,  especially  those  who  are 
not  pregnant  and  do  not  plan  to  become  pregnant. 

In  other  instances,  protocols  may  carry  the  pos- 
sibility of  minimal  or  even  moderate  risk  to 
fetuses — as  with  some  AIDS  drug  protocols,  for 
example — but  also  great  benefit  to  the  woman, 
especially  in  the  instance  of  a life-saving  drug  or 
cure.  In  this  case,  women  should  not  be  excluded 
automatically  from  trials,  but  instead  be  given 


the  opportunity  to  make  their  own  assessment 
about  the  relative  risk  and  benefits  of  participat- 
ing after  the  risks  and  benefits — to  themselves 
and  to  their  fetuses — have  been  carefuUy  explained. 

There  remains,  however,  the  small  but  worrisome 
category  of  studies  involving  drugs  that  present 
high  risk  to  fetuses  but  minimal  or,  at  most,  mod- 
erate benefit  to  women.  Some  argue  that  there 
are  never  any  legitimate  grounds  for  overriding  a 
woman’s  autonomy  and  den}dng  her  the  choice  of 
whether  to  participate.  In  this  view,  valuing  a 
fetus’s  welfare  more  highly  than  a woman’s  auton- 
omy is  objectionable  in  principle.  However,  most 
would  agree  that  risks  to  fetuses  cannot  simply  be 
dismissed  as  irrelevant.  Nonetheless,  it  is  difficult 
to  determine  what  would  constitute  “serious”  or 
“excessive”  risks  to  the  developing  fetus. 

At  one  extreme,  the  choices  about  including  preg- 
nant women  or  women  of  childbearing  potential 
are  relatively  simple.  Excluding  a woman  suffer- 
ing from  a life-threatening  condition  from  access 
to  a potentially  life-saving  drug  on  the  grounds  of 
harm  to  a fetus,  which  may  or  may  not  exist,  seems 
not  only  harsh  but  unjust.  Even  if  the  woman  were 
pregnant,  or  if  her  life  were  in  danger,  her  fetus 
would  be  equally  threatened.  At  the  other  extreme, 
to  expose  women  and  their  fetuses  to  serious  risks 
when  there  are  alternative  therapies  is  clearly 
unethical.  In  the  vast  majority  of  cases,  however, 
women  can  be  offered  the  same  options  as  men, 
with  full  explanation  of  the  risks  and  benefits  to 
themselves  as  well  as  to  their  fetuses. 

An  essential  element  of  all  research  in  humans, 
the  consent  process  is  even  more  important  in  pro- 
tocols involving  women  of  reproductive  potential — 
and  men  who  might  father  children,  although  this 
is  seldom  considered.  The  investigator  and  the 
study’s  institutional  review  board  must  ensure  that 
the  protocols  and  attendant  risks  and  benefits,  as 
well  as  alternatives  to  the  research,  are  fully  dis- 
cussed in  language  and  terms  that  the  potential 
subject  understands.  Where  literacy  is  a problem, 
visual  aids  can  be  used.  Equally  important,  research- 
ers must  ensure  that  the  clarity  of  the  explana- 
tion of  risks  versus  benefits  is  not  compromised 
by  ethnic  or  cultural  barriers:  all  materials 
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intended  for  potential  study  subjects  must  be  cul- 
turally sensitive. 

While  the  issue  of  possible  liability  is  often  cited 
as  one  rationale  for  excluding  women  of  childbear- 
ing age  from  trials,  the  lOM  working  group  noted 
that  very  few  liability  cases  arising  from  women’s 
participation  in  clinical  trials  have  actually  been 
brought  to  court,  and  those  that  have  been  were 
usually  unsuccessful.  Conversely,  there  have 
been  large  settlements  rendered  against  pharma- 
ceutical companies  in  cases  where  women  were 
harmed  by  drugs  that  had  been  tested  solely  in  men. 

Recruitment  and  Retention  of 
Women  in  Trials 

“A  promising  opportunity  for 
research  rests  in  the  area  of 
recruiting  women  of  diverse  ages 
and  circumstances  into  clinical 
research  trials^  traditionally  a 
major  challenge  for  investigators. 
Innovative  models  for  community- 
based  research  have  recently  been 
reported.  ” 

Beverly  Baker,  Executive  Director, 
National  Women’s  Health  Network 


Some  researchers  believe  that  it  is  difficult  to 
recruit  and  retain  women  in  clinical  trials.  This 
belief,  however,  is  based  largely  upon  anecdotal 
information.  Nonetheless,  there  are  some  poten- 
tial problems  that  may  make  participation  in 
extended  trials  onerous  for  women.  Many  of  these 
problems  are  simple  consequences  of  the  multiple 
and  time-consuming  roles  that  women  play  in 
society  today;  they  often  have  special  needs  with 
regard  to  child  care,  transportation,  and  other 
family  responsibilities. 

Recruitment  efforts  directed  at  women,  therefore, 
need  to  account  for  women’s  multiple  roles,  includ- 
ing the  fact  that  women  are  often  employed  in 


low-status  or  marginal  jobs  that  offer  few  opportu- 
nities for  flexibility  in  the  required  hours  of  work. 
Researchers  must  also  bear  in  mind  that  for  many 
women,  meeting  their  own  health  care  needs  may 
not  be  their  highest  priority;  enrolling  in  a research 
study,  with  its  possible  demands  on  both  time  and 
lifestyle,  may  seem  even  less  important. 

Researchers  have  found  that  utilizing  the  mass 
media  is  an  effective  method  for  recruiting  subjects 
into  trials.  However,  this  approach  principally 
attracts  white  middle-class  male  subjects.  There- 
fore, persuading  women  to  enroll  in  chnical  trials — 
especially  low  SES  and  minority  women — may 
require  some  special  effort  at  overcoming  what  has 
become,  in  many  areas,  a general  mistrust  of  the 
medical  estabhshment.  These  efforts  frequently 
involve  forming  new  kinds  of  relationships  between 
chnical  researchers  and  the  siirroimding  community 
so  that  members  of  the  community  share  in  the 
decision-making  process  that  guides  research  studies. 

In  particular,  researchers  may  benefit  from  identi- 
fying the  gatekeepers  within  the  community  who 
will  provide  access  to  community  members  and 
serve  as  a crucial  link  between  the  community 
and  the  research  center.  These  gatekeepers  need 
to  be  involved  from  the  earliest  planning  stages — 
optimally,  from  the  time  that  the  studies  are 
designed — so  that  they  can  provide  guidance  on 
issues  such  as  literacy  and  informed  consent  for 
potential  study  participants.  These  gatekeepers 
can  also  help  in  identifying  women  who,  with 
appropriate  training,  can  serve  as  members  of  the 
research  team. 

Perhaps  most  important,  researchers  must  contin- 
ually stress  the  reciprocal  nature  of  research  . They 
need  to  reinforce  the  concept  that,  in  addition  to 
the  obvious  benefits  they  are  providing  to  the 
researchers,  study  participants  are  benefiting 
themselves  and  their  communities  through  gains 
in  the  efficacy  of  health  care  achievable  through 
the  successful  implementation  of  research  protocols. 

Retaining  female  study  subjects  may  also  require 
innovative  policies  aimed  at  meeting  the  special 
needs  of  women.  For  example,  women  may  require 
reimbursement  for  child  care  expenses,  transpor- 
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tation  to  the  research  clinic,  or  more  flexible  hours 
of  operation  at  the  clinic  because  of  the  extreme 
demands  placed  on  the  time  of  many  women. 

It  is  important  to  bear  in  mind  that  the  overrid- 
ing goal  of  all  the  efforts  aimed  at  enrolling  and 
retaining  women  as  study  subjects  is  not  to  com- 
pel women  to  become  research  subjects,  either  for 
their  own  good  or  for  the  good  of  society  but 
instead  to  make  more  equitable  the  selection  of 
subjects  who  will  undertake  the  risks  and  share 
in  the  benefits  of  research. 
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Based  on  a presentation  made  by 
Shirley  M.  Tilghman,  Ph.D.,  Professor, 
Department  of  Molecular  Biology, 
Lewis  Thomas  Laboratory, 
Princeton  University,  Princeton,  New  Jersey 


y the  year  2000,  one-third  of  all  the  people 
entering  the  work  force  in  this  country  at 
any  level  will  be  women.  By  the  same  year,  demog- 
raphers predict  a significant  shortfall  in  the  number 
of  biomedical  and  behavioral  scientists,  due  in  part 
to  the  fact  that  fewer  white  males  are  choosing  sci- 
ence as  a career. 

In  the  past  2 years,  these  predictions  have 
prompted  considerable  concern  at  the  national 
level  about  the  underrepresentation  of  women 
and  minorities  in  science  and  engineering.  Because 
it  is  members  of  these  groups  who  can  provide  a 
solution  to  the  anticipated  shortage  in  the  science 
professions,  we  now  have  a unique  window  of 
opportunity  for  promoting  greater  participation  of 
women  and  minorities  in  biomedical  research. 

In  response  to  the  anticipated  shortage  of  scientists, 
many  research  institutions  have  commissioned 
studies  on  how  to  improve  both  recruitment  and 
retention  of  female  students  and  faculty  in  science 
and  engineering.  Programs  also  are  being  created 
by  the  Federal  Government  and  in  private  and  phil- 
anthropic organizations  to  encourage  the  inclusion 
in  science  programs  of  women  and  minorities  who 


have  varying  levels  of  education.  There  are  impor- 
tant questions,  however,  that  remain  unanswered 
about  what  reahstically  can  be  expected  from  such 
efforts. 

Data  on  Participation  of  Women 
in  Scientific  Careers 

To  determine  the  outcome  of  current  recruitment 
activities,  it  is  necessary  to  understand  what  has 
prevented  women  in  the  past  from  participating 
more  fully  in  scientific  fields.  From  one  perspec- 
tive, women  appear  to  have  made  major  gains  in 
academic  achievement.  Over  the  past  22  years 
(1966-1988),  the  percentage  of  women  receiving 
degrees  in  science  and  engineering  has  increased 
dramatically  (Table  1).  For  example,  in  1966,  23 
percent  of  the  bachelor’s  degrees  in  science  and 
engineering  were  awarded  to  women;  by  1988,  the 
number  had  nearly  doubled,  to  40  percent. 

For  Ph.D.  degrees,  the  numbers  have  risen  from  9 
percent  in  1966  to  27  percent  in  1988,  a threefold 
increase.  However,  there  remains  a strong  contrast 
between  the  percentage  of  Ph.D.  recipients  who  are 
women  in  the  sciences  as  opposed  to  the  humanities; 
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Table  1. 

Academic  Degrees  Among  Women^ 
Science  and  Engineering,  1966-1988 


Academic 

Degree 

% Awarded  to  Women 
1966  1988 

Bachelor’s, 
science  and 
engineering 

23% 

40% 

Ph.D.,  science 
and  engineering 

9% 

27% 

48  percent  of  all  the  Ph.D.s  in  the  humanities  are 
currently  being  awarded  to  women.  Also,  increases 
have  not  been  steady  over  the  22  years:  most  gains 
were  achieved  during  the  1970s,  and  very  little 
progress  has  occurred  since  1982.  In  fact,  there 
may  be  a leveling  off  at  this  point  in  terms  of 
women’s  participation  in  science  and  engineering. 

Furthermore,  these  percentages  represent  averages 
from  the  many  highly  disparate  disciplines  that 
fall  under  the  overall  umbrella  of  science  and  engi- 
neering. And  the  differences  from  one  field  to 
another  are  great:  in  psychology,  for  example,  more 
than  half  of  the  new  Ph.D.s  are  women,  whereas  in 
engineering,  only  7 percent  are  women. 

Sizeable  gains  for  women  also  have  occurred  at 
the  postgraduate  level,  although  only  anecdotal 
evidence  exists  with  regard  to  the  career  choices 
of  women  who  received  higher  degrees  in  either 
science  or  engineering.  Additional  comprehensive 
studies  are  needed  to  find  out  what  happens  to 
women  after  they  receive  their  Ph.D.s. 

But  from  another  perspective,  there  is  consider- 
able evidence  about  the  enormous  problems — and 
resulting  discontent — experienced  by  women  in 
the  sciences.  An  article  that  appeared  in  Science 
magazine  in  1991,  “Still  a ‘Chilly  Climate’  for 
Women?, details  the  course  of  attrition  in  the 
representation  of  women  in  the  discipline  of  physics. 


As  a group,  women  represent  51  percent  of  the 
population  (Table  2).  Among  high  school  students 
studying  physics,  35  percent  are  women,  but  in 
universities,  only  22  percent  of  students  who  take 
an  introductory  course  on  physics  are  women;  only 
16  percent  who  receive  their  bachelor’s  degree  in 
physics  are  women;  and  only  10  percent  of  aU  Ph.D.s 
in  physics  are  women.  Seven  percent  of  assistant 
professors  of  physics  are  women,  and  only  3 percent 
of  those  who  eventually  attain  tenured  faculty 
positions  within  the  physics  departments  of  the 
major  research  universities  are  women.  At  each 
step  in  the  academic  career  ladder,  significant 
numbers  of  women  are  dropping  out,  perhaps 
concluding  as  they  do  so  that  the  field  of  physics 
is  not  one  in  which  they  can  successfully  persevere. 


Disparities  in  Science  Education 
Between  Females  and  Males 

Differences  between  the  two  genders  with  regard 

to  science  can  be  detected  as  early  as  9 years  of 

age,  and  girls  report  fewer  science-related  experiences, 

such  as  looking  through  a telescope  or  measuring 

2 

how  long  a process  takes  by  using  a stopwatch. 

By  the  age  of  13,  girls  are  less  likely  than  boys  to 
read  science  articles  in  books,  watch  science  shows 
on  television,  or  have  science  hobbies.  Until  the 
tenth  grade,  this  discrepancy  in  the  experiences 
of  boys  versus  girls  does  not  result  in  observable 
differences  in  the  number  of  science  and  mathe- 
matics courses  taken  by  boys  and  girls,  but  it 
does  translate  into  differences  in  attitudes  about 
careers  in  science. 

The  relative  decline  in  women’s  participation  in 
science  observable  by  tenth  grade  is  not  reversed 
at  any  point  thereafter.  In  college,  even  though 
the  number  of  freshmen  with  declared  majors  is 
three  times  the  number  who  actually  will  gradu- 
ate with  a degree  in  science  and  engineering,  the 
percentage  decline  is  greater  for  women  than  for 
men,  with  one  notable  exception:  women’s  colleges 
lose  far  fewer  of  their  science  undergraduates  to 
other  fields. 

In  graduate  school,  the  decline  persists,  even  in 
fields  such  as  biology,  where  women  have  been 
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Table  2. 

Attrition  of  Women  in  the  Discipline  of 
Physics 

Women  Represented  in;  % of  Group 

Total  U.S.  population 

51 

High  school  students 
stud3dng  physics 

35 

Students  taking  introductory 
course  in  physics  at  college 

22 

Recipients  of  bachelor’s 
degrees  in  physics 

16 

Recipients  of  Ph.D. 
degrees  in  physics 

10 

Assistant  professors  of  physics 

7 

Tenured  professors  of  physics 
at  major  research  universities 

3 

represented  fairly  well.  Although  50  percent  of 
bachelor’s  degrees  are  awarded  to  women,  only 
40  percent  of  graduate  school  enrollment  com- 
prises women.  This  decrease  in  graduate  school 
enrollment  is  especially  pronounced  in  mathemat- 
ics and  computer  science.  Women  are  awarded 
almost  50  percent  of  the  undergraduate  degrees 
in  mathematics;  however,  only  25  percent  of  such 
graduates  actually  pursue  advanced  degrees.  This 
diminution  continues  at  a larger  attrition  rate 
within  graduate  school,  resulting  in  an  even 
smaller  percentage  of  women  with  Ph.D.  degrees. 

These  data  indicate  the  need  to  understand  why 
so  many  women  decide  that  they  cannot  continue 
on  the  academic  path  that  leads  to  a career  in  sci- 
ence or  engineering  and  suggest  that  intervention 
strategies  be  devised  for  nearly  every  step  of  the 
educational  ladder  to  promote  the  retention  of 
women  in  science  and  engineering  programs. 


Changing  the  Male-Dominated 
Culture  of  Science 

One  reason  for  the  low  levels  of  participation  of 
women  in  science  relates  to  the  culture  of  science 
as  it  is  practiced  in  this  country.  To  a consider- 
able extent,  society — and  particularly  educators — 
have  failed  to  associate  women  with  careers  in 
science.  Many  times,  the  achievements  of  women, 
when  they  do  persist  in  science  careers,  are  dis- 
counted. The  fact  that  women  consistently  receive 
negative  messages  about  the  feasibility  of  pursu- 
ing a rewarding  career  in  science  is  the  most  prob- 
able explanation  for  their  underrepresentation 
within  the  science  and  engineering  professions. 

A solution  to  this  problem  is  to  recruit  more 
women  into  science.  When  the  number  of  women 
within  a discipline  reaches  a critical  mass,  bar- 
riers begin  to  slip  away.  Many  programs  attempt- 
ing to  effect  changes  in  fields  like  physics  where 
women  are  very  much  underrepresented  focus 
their  interventions  early  in  the  educational  pro- 
cess. However,  it  may  be  more  effective — at  least 
in  the  short  term — to  focus  at  the  top,  at  the 
senior  faculty  level.  Senior  faculty  women  are 
able  to  participate  in  decision-making — which  can 
include  important  decisions  on  hiring  and  promo- 
tion. These  women  also  serve  as  key  role  models 
for  young  students  and  junior  faculty.  By  acting 
as  mentors  and  role  models,  they  can  interpret 


“More  women  researchers  will  he 
needed.  Programs  should  he 
designed  to  identify  and  nurture 
the  female  researchers  among 
high  school  and  college  students. 
Mentors  should  he  found  for  women 
medical  students,  residents,  and 
researchers,  and  technical  assis- 
tance should  he  provided  to  over- 
come past  inequalities.” 

Roselyn  Payne  Epps,  National 
President,  American  Medical  Women’s 
Association,  Inc. 
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not  just  the  particulars  of  a given  science  to  their 
female  students  but  also  the  scientific  culture. 

This  potential  solution  is  tempered  by  the  reality 
that  there  simply  are  not  enough  women  in  fields 
of  science.  And  focusing  on  the  hiring  and  retention 
of  senior  faculty  women  is  clearly  not  a universally 
applicable  solution  at  present.  But  this  strategy 
can  be  effective  at  the  schools  that  are  prepared 
to  effect  change  rapidly  and  take  a leadership  role. 

Constraints  for  Women  in  Science 

The  tremendous  demands  on  time  required  to 
obtain  the  requisite  training  for  a science  career 
and  then  to  pursue  that  career  successfully  affect 
dramatically  the  prospects  for  increasing  women’s 
participation  in  science  careers. 

When  a woman  entered  a science  career  in  the 
1940s  and  1950s,  she  was  expected  to  renounce 
any  intention  of  having  a family.  To  a great 
extent,  this  expectation  persists  to  this  day. 
Women  have  paid  an  extremely  high — and 
unequal — price  for  the  successes  they  have 
achieved  in  science  in  the  past  20  years.  While 
some  women  willingly  forgo  a traditional  family 
life,  the  majority  do  not. 

The  problem  of  reconciling  the  demands  of  a scien- 
tific career  with  a traditional  lifestyle  is  exacer- 
bated by  the  established  tenure  system  at  most 
academic  institutions  in  this  country.  A woman 
is  usually  30  years  old  before  she  assumes  a 
professorship  at  a university,  and  her  tenure  deci- 
sion normally  occurs  about  5 years  later.  Thus, 
her  critical  years  for  scientific  research,  when  she 
is  establishing  her  scientific  reputation,  coincide 
with  her  peak  reproductive  years.  Many  women 
forgo  childbirth  until  they  attain  tenure  but  then 
must  decide  whether  it  is  too  late  to  plan  a family. 

Institutions  are  beginning  to  experiment  with  cre- 
ative solutions  to  the  problem  of  women  having  to 
choose  between  the  attainment  of  tenure  and  a 
family.  Some  institutions  have  initiated  programs 
that  allow  women  1 or  more  extra  years  before  the 
tenure  decision  so  that  they  can  accumulate  more 
research  publications  in  compensation  for  the 


time  lost  in  childbearing.  Others  have  adopted  a 
gender-blind  policy  that  allows  fathers  to  adopt 
this  option  as  well. 

It  has  been  suggested  that  an  approach  to  level- 
ing the  academic  pla}dng  field  would  be  to  abolish 
tenure  altogether  and  instead,  institute  rolling 
appointments  that  are  reviewed  quarterly.  This 
action  could  be  beneficial  for  women  because  it 
would  allow  them  to  choose  for  themselves  the 
best  way  to  allot  their  time  between  research  and 
family  without  having  to  give  primary  concern  to 
a career  clock  that  is  inexorably  counting  down  to 
a make-or-break  tenure  decision. 

The  ultimate  solution  to  increasing  the  participa- 
tion of  women  in  science,  however,  must  resolve 
the  basic  conflict  between  family  and  work  that 
confronts  women  in  nearly  every  profession.  Per- 
haps the  best  means  of  accomplishing  this  objec- 
tive would  be  to  create  a workplace  in  which 
there  is  a healthier  balance  between  family  and 
work.  While  science  as  a profession  can  never 
guarantee  regular  hours,  it  is  flawed  thinking  to 
equate  the  quantity  of  time  spent  in  a laboratory 
with  the  quality  of  the  work  produced  there. 

It  would  indeed  be  unfortunate  if  the  obstacles 
that  currently  keep  women  from  careers  in  sci- 
ence were  to  remain  so  formidable  that  women 
are  not  able  to  enter  biomedical  research  in  greater 
numbers  in  the  coming  years.  It  is  likewise  unac- 
ceptable that  women  in  science  will  never  reach 
parity  with  men  or  that  they  will  continue  to  pay 
an  unequal  price  for  their  success.  There  are  few 
other  professions  in  which  the  excitement  that 
motivates  a person  to  enter  the  field  in  the  first 
place  is  so  amply  sustained  over  so  many  years. 

In  addition,  recruiting  more  women  into  science 
and  engineering  will  convey  important  benefits 
on  the  Nation.  For  instance,  the  women’s  health 
agenda  detailed  in  this  report  woMd  be  enormously 
enhanced,  and  gender  disparities  in  medical  treat- 
ment and  research  could  be  significantly  reduced 
by  increasing  the  number  of  women  in  leadership 
positions  in  teaching,  research,  and  the  practice 
of  medicine. 
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# n no  other  portion  of  a woman’s  life  span  do 
such  dramatic  changes  occur  as  during  the 
two  decades  between  birth  and  young  adulthood. 
Beyond  the  first  year  of  life,  the  prevalence,  inci- 
dence, and  costs  of  mortality  and  morbidity 
among  girls  and  young  women  are  related  less  to 
disability  and  disease  than  to  injuries,  environ- 
mental exposures/hazards,  and  risk-taking.  The 
key  issues  thus  pertain  to  recognizing  the  key 
determinants  of  wellness  in  girls  and  young 
women  and  learning  how  to  sustain  their  good 
health.  These  efforts  must  be  conducted  across 
economic  and  cultural  group  borders  and  within 
the  context  of  a society  that  has  not  always  taken 
the  health  of  girls  and  women  seriously. 

From  early  childhood  to  at  least  early  adolescence, 
the  health  of  a girl  must  be  understood  in  part  as 
an  interdependent  relationship  with  the  primary 
caregiver,  usually  the  mother  or  another  woman. 
For  example,  the  caregiver  acts  as  an  interpreter 
of  symptoms  and  wellness  and  makes  decisions 
about  when  to  visit  a physician  or  hospital.  It  is 
important,  therefore,  that  efforts  to  improve  the 
health  of  girls  seek  to  enlist  the  cooperation  and 


support  of  all  involved  individuals,  because  care- 
givers are  the  individuals  who  socialize  girls  regard- 
ing health-promoting  versus  health-damaging  behavior. 

The  potential  to  achieve  significant  increases  in 
the  life  span  and  quality  of  life  of  women  is  great- 
est at  these  young  ages.  Because  many  precursors 
of  chronic  diseases  and  disability  occur  in  utero, 
and  in  infancy,  childhood,  and  adolescence,  research 
leading  to  strategies  for  sustaining  the  health  of 
girls  and  yoimg  women  is  exceptionally  cost-effective. 

Major  Themes 

Certain  major  themes  emerged  from  the  working 
group  deliberations.  While  each  may  be  particu- 
larly relevant  to  one  age  rather  than  another,  the 
following  provides  an  overview  of  the  issues  dis- 
cussed in  greater  detail  within  the  age-specific 
sections  of  this  working  group’s  report. 

We  need  a better  understanding  of  the  biologic  dif- 
ferences between  males  and  females  across  all  age 
groups.  That  is,  we  need  to  know  not  only  how 
males  and  females  are  biologically  different  but. 
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in  addition,  how  these  biologic  differences  exert 
their  effects.  Research  in  this  area  should  consider 
such  issues  as  the  survival  advantage  observed 
for  females,  as  well  as  the  diseases  that  are  more 
common  in  women  (e.g.,  congenital  dislocation  of 
the  hips,  scoliosis,  and  autoimmune  disorders). 

. .[A]  gap  in  the  research  on  the 
normal  growth  and  development 
patterns  of  women  is  evident.” 

Barbara  Redman,  Department  of 
Congressional  and  Agency 
Relations,  American  Nurses’ 

Association 

At  the  same  time,  the  patterns  of  normal  develop- 
ment among  females  across  all  ages  must  be 
delineated,  taking  into  account  the  fact  that  girls 
grow  to  maturity  in  a society  that  is  not  gender 
neutral.  Emphasis  must  be  placed  on  the  variabil- 
ity among  females,  with  the  understanding  that 
“normal  development”  is  affected  by  racial,  cul- 
tural, and  socioeconomic  factors.  The  experience 
of  growing  up  female  is  likely  to  differ  considerably 
according  to  the  family  and  community  within 
which  a woman  matures. 

Many  of  the  diseases  that  cause  significant  mor- 
bidity and  mortality  among  adult  women  have 
their  onset  in  childhood  and  adolescence.  Choices 
about  lifestyle  made  during  these  years  can  have 
a profound  impact  on  later  susceptibility  or  resis- 
tance to  disease;  however,  the  range  of  choices 
may  be  limited  by  economic  or  cultural  conditions. 
Therefore,  it  is  necessary  to  know  how  girls  and 
young  women  make  choices  about  behaviors  that 
are  health-promoting  (sensible  eating,  exercising, 
postponing  sexual  intercourse,  using  effective  con- 
traception, practicing  safe  sex,  or  practicing  breast 
self-examination  beginning  in  adolescence)  and 
health-risking  (using  alcohol,  tobacco,  and  other 
harmful  substances;  driving  while  intoxicated; 
purging  food,  or  severely  restricting  caloric  intake). 


By  the  time  girls  enter  adolescence,  gender  differ- 
ences are  clearly  established  concerning  mental 
health,  as  measured  by  indicators  such  as  rates  of 
depression  and  suicide  gestures.  Because  mental 
health  issues  are  very  important  for  this  age 
group,  more  knowledge  is  needed  regarding  the 
biologic  underpinnings  of  depression,  the  relation- 
ship between  poor  academic  performance  and 
depression,  and  the  indicators  of  depression  in 
childhood.  Similarly,  a clearer  understanding 
must  likewise  be  obtained  of  the  interrelationship 
between  society’s  emphasis  on  women’s  physical 
attractiveness,  girls’  own  concerns  about  their 
bodies,  and  the  development  of  eating  disorders, 
obesity,  depression,  and  suicide. 

Injuries  are  the  leading  cause  of  morbidity  and 
mortality  among  girls  and  young  women.  We 
need  to  know  much  more  about  the  epidemiology 
of  injuries  among  these  groups.  Many  children 
and  adolescents  are  raised  in  families  and  commu- 
nities where  violence  is  a daily  occurrence.  Many 
girls  die  from,  or  are  injured  by,  acts  of  physical 
and  sexual  violence.  How  does  being  raised  in 
such  an  environment  affect  the  psychological 
development  of  girls?  What  are  the  biologic  and 
psychologic  effects  on  girls  of  being  sexually  and 
physically  abused?  What  effect  does  rape  trauma 
syndrome  have  on  girls? 

It  has  been  estimated  that  some  10  percent  of  chil- 
dren and  youths  have  a chronic  disease  or  physical 
disability.  Some  of  these  conditions  (autoimmune 
disorders  such  as  lupus  erythematosus  and  juvenile 
rheumatoid  arthritis,  scoliosis,  and  thyroid  dis- 
orders) are  more  prevalent  among  females  and/or 
have  their  onset  or  worsen  during  puberty.  The 
biologic  basis  for  these  statistics  should  be  explored, 
as  should  the  effect  of  having  a chronic  disease  on 
an  individual’s  subsequent  physiologic  and  psychologic 
development. 

Finally,  a general  issue  pertaining  to  women’s 
health  is  how  women  adapt  to  pregnancy  and  the 
parenting  role.  More  knowledge  is  needed  in  this 
area  if  we  are  to  understand  the  impact  of  very 
early  pregnancy  and  parenting  on  young  women’s 
subsequent  development  to  adulthood. 
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Key  Issues/Research 
Recommendations 

Prenatal  Period  to  Infancy 

This  age  group  is  reviewed  from  two  perspectives: 
research  pertaining  to  the  health  of  the  female 
fetus  and  newborn  and  research  addressing  the 
impact  of  pregnancy,  delivery,  and  childrearing 
on  the  health  of  the  mother. 

Health  of  the  Female  Fetus  and  Newborn 

• More  research  is  needed  on  the  biological  basis 
of  sex  differences,  such  as  sexual  differentia- 
tion in  utero,  differences  in  the  survival  rates 
of  females  beginning  in  utero,  growth  rates, 
and  neurological  development.  Special  consider- 
ation should  be  given  to  racial  and  ethnic  varia- 
tions in  survival  rates.  Further,  the  biologic 
basis  for  the  greater  prevalence  of  certain  birth 
defects  among  females  (e.g.,  congenital  hip  dis- 
locations) should  be  explored. 

• Research  should  focus  on  the  pharmacology  of 
maternal  and  fetal  interaction  during  this  age 
period.  Examples  include  studying  differing 
responses  of  male  and  female  fetuses  to  maternal 
use  of  diethylstilbestrol  (DES)  or  glucocorticoids. 

Health  of  the  Mother 

In  addressing  the  health  of  women  during  the 
perinatal  period,  differences  in  ethnic,  racial,  and 
socioeconomic  factors  need  to  be  considered.  For 
example,  health  practices  and  the  incidence  of 
low-birth-weight  infants  vary  considerably  among 
female  Hispanics  of  Puerto  Rican,  Cuban,  Mexi- 
can-American,  and  Central  American  origin. 

Little  is  known  about  the  best  treatments  for  pre- 
existing diseases  during  pregnancy  and  the 
impact  of  treatments  (including  drugs)  on  the 
fetus.  Such  research  is  hampered  by  ethical,  clini- 
cal, and  legal  concerns  for  the  fetus.  Although 
these  concerns  are  valid,  failure  to  resolve  them 
satisfactorily  may  ultimately  be  detrimental  to 
the  fetus,  the  mother,  or  both.  Ongoing  studies 
on  the  prevention  and  treatment  of  chemical 
dependency  and  AIDS  should  focus  on  the  special 
implications  of  these  conditions  for  women  who 
are  considering  becoming  pregnant. 


• More  research  is  required  to  develop  new  non- 
invasive  diagnostic  techniques  for  monitoring 
the  status  of  the  fetus  and  identifying  problems. 

• It  is  necessary  to  understand  better  the  mani- 
festations and  effects  of  depression  and  stress, 
their  profiles  throughout  gestation  and  the 
postpartum  period,  and  appropriate  methods 
for  early  diagnosis  and  management. 

• Research  is  needed  on  the  impact  of  breast- 
feeding on  the  mother  (e.g.,  changes  in  dietary 
intake  and  the  impact  of  medication  and  other 
substances),  and  the  relationship  between 
breast-feeding  and  decreases  in  breast  cancer 
risk  and  bone  density  in  later  life. 

• More  research  is  needed  to  address  the  effect  of 
caring  for  low-birth- weight  infants,  children 
with  birth  defects,  and  children  with  disabili- 
ties on  the  physical  and  mental  health  of 
women. 

• Additional  research  is  required  to  determine 
the  consequences  of  pregnancy  for  women’s 
well-being. 

Early  and  Middle  Childhood 

Normal  Development 

When  the  normative  levels  of  functioning  during 
childhood  have  been  determined,  the  changes 
brought  about  by  puberty  can  be  better  under- 
stood. 

• Research  into  the  normal  physical  and  biologi- 
cal development  of  female  children  is  required. 
Investigations  targeting  psychological  and  sex- 
ual development,  including  gender  identity  and 
sexual  orientation,  are  needed.  Basic  studies 
are  necessary  to  determine  the  factors  that  may 
predispose  girls  of  diverse  ethnic  groups  to  spe- 
cific diseases,  behaviors,  and  levels  of  physical 
strength. 

Obesity 

Obesity,  a prevalent  problem  in  this  age  group, 
may  be  attributable  to  genetic  influences,  poor 
nutritional  practices,  family  or  cultural  practices, 
and  physical  inactivity. 
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• Further  studies  are  needed  on  the  epidemiol- 
ogy and  etiology  of  obesity  across  ethnic  groups 
and  on  the  long-term  physical  and  social  effects 
of  obesity. 

Injuries/Risk-Taking 

Injuries  are  the  leading  cause  of  mortality  and  dis- 
ability in  childhood.  Data  on  injury  rates  clearly 
indicate  an  excess  of  injuries  among  males,  as 
compared  with  females,  at  each  age  during  child- 
hood. Perhaps  because  boys  are  more  likely  to 
incur  injuries,  fewer  studies  have  examined  the 
biological,  environmental,  and  cognitive  factors 
that  place  girls  at  risk  for  injuries. 

• Studies  are  needed  to  examine  the  behavioral 
and  environmental  determinants  of  injuries 
among  girls,  the  types  of  injuries  girls  experi- 
ence, and  the  social  and  economic  costs  of  inju- 
ries for  females. 

• Research  is  needed  to  examine  the  co-occur- 
rence of  other  risk  behaviors — such  as  tobacco, 
alcohol,  and  drug  use — with  injuries  among  girls. 

• Research  should  identify  the  individual  social 
and  environmental  characteristics  associated 
with  girls  at  persistent  risk  for  injury  and  how 
they  differ  from  those  who  experience  very  few 
or  no  injuries  during  a given  time  period. 

Chronic  Illness 

Children  who  have  a chronic  illness  are  at  increased 
risk  of  secondary  psychosocial  and  behavioral 
problems.  Their  mothers  may  suffer  from  the 
extraordinary  stress  resulting  from  the  commit- 
ment required  of  the  primary  care-giver.  Such 
biological  vicissitudes  offer  opportunities  for 
preventive  interventions. 

Family  Issues 

Studies  on  divorce  and  remarriage  have  found  sig- 
nificant gender  differences  in  the  ways  children 
and  adolescents  react  to  changes  in  marital  situa- 
tions. Although  findings  are  conflicting,  the  litera- 
ture suggests  that  in  late  childhood  and  early 
adolescence,  daughters  have  negative  psychological 
reactions  when  their  mothers  remarry  and  that 
these  reactions  are  more  intense  than  those  of  sons. 


Another  area  for  research  on  the  psychosocial 

development  of  females  is  the  influence  of  verbal, 

physical,  and  sexual  violence  in  families. 

• Research  is  needed  to  examine  the  long-term 
mental  health  consequences  of  marital  transi- 
tions on  girls.  Of  all  children  under  18  years  of 
age,  25  to  30  percent  experience  a family 
breakup  due  to  marital  separation  or  divorce. 
Since  the  patterns  of  marital  status  and  disrup- 
tion vary  across  ethnic  groups,  such  studies 
should  investigate  ethnic  differences  and  simi- 
larities in  the  long-term  consequences  of  mari- 
tal transitions. 

• Studies  should  investigate  whether  the  nega- 
tive consequences  noted  for  girls  in  this  age 
range  are  applicable  to  girls  from  different 
racial,  ethnic,  and  socioeconomic  groups,  since 
many  studies  of  divorced  families  have  used 
white  lower-  to  middle-class  subjects. 

• Research  is  needed  on  the  connection  between 
family  violence  during  a girl’s  childhood  and 
subsequent  risk-taking  behaviors  in  adolescence, 
such  as  early  unprotected  sexual  intercourse, 
delinquency,  tobacco,  alcohol,  and  other  drug  use. 

• Epidemiologic  studies  are  needed  on  the  preva- 
lence of  sexual  and  physical  abuse  against 
females. 

• Research  should  be  conducted  to  examine  eth- 
nic and  cultural  variations  in  perceptions  of 
women  and  how  these  differing  views  may  pro- 
tect or  place  some  girls  at  greater  risk  for  abuse. 

Aspirations  and  Self-Esteem 

• Studies  are  needed  on  the  development  of  self- 
esteem in  girls,  its  ebb  and  flow  during  child- 
hood, and  its  possible  connection  with  decreases 
in  risk-taking  behaviors. 

• Research  should  investigate  how  aspirations 
and  perceived  educational  and  occupational 
opportixnities  for  girls  during  childhood  enhance 
their  choice  of  healthy  lifestyles  during  child- 
hood and  adolescence.  Of  particular  importance 
is  the  relationship  of  body  image  to  self-esteem 
in  girls. 
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Health  Promotion 

“Too  little  attention  and  resources 
have  been  placed  on  understand- 
ing the  behavioral  and  social 
dimensions  of  health — why  people 
do  or  do  not  engage  in  healthy 
behaviors.” 

Judy  Auerbach,  Government 
Liaison,  Consortium  of  Social 
Science  Associations 


The  antecedents  of  healthy  and  unhealthy  behav- 
iors begin  in  early  and  middle  childhood.  The  range 
of  options  among  these  behaviors,  however,  may 
be  hmited  by  social,  cultural,  and  economic  factors. 

• Research  is  needed  on  the  contributions  of  pro- 
tective factors — for  example,  good  nutrition, 
exercise,  high  self-esteem,  and  adequate  sleep — 
to  the  health  status  of  girls. 

• Studies  should  be  pursued  that  will  develop 
and  evaluate  preventive  interventions  address- 
ing smoking,  substance  abuse,  poor  nutrition, 
risk-taking  behaviors,  violence,  physical  inac- 
tivity, poor  oral  health  care,  the  development  of 
inadequate  social  skills,  unintended  pregnan- 
cies (including  studies  on  safe  and  effective  con- 
traceptives), and  sexually  transmitted  diseases. 

Mental  Health  and  Depression 

Symptoms  of  mental  health  disorders  that  occur 
frequently  in  females  may  be  more  subtle  than  those 
in  males,  and  hence  go  undiagnosed  in  their  early 
stages. 

• Because  rates  of  major  depression  increase  in 
girls  after  puberty  (and  remain  higher  for  females 
than  males  throughout  life),  early  predictors  of 
onset  of  depression  need  to  be  determined. 

• The  biological  and  sociocultural  factors  in  child- 
hood that  put  females  at  greater  risk  for  depres- 
sion later  in  life  need  to  be  understood. 


Adolescence  to  Young  Adulthood 

Developmental  Issues 

The  normal  pubertal,  cognitive,  and  psychosocial 
development  of  adolescent  females  needs  to  be 
identified  within  a contextual  framework.  Particu- 
lar attention  must  be  paid  to  the  physiological 
basis  for  variations  in  the  onset  of  puberty  and  its 
progression,  and  the  effects  this  variation  can 
have  on  the  self-image  and  behavior  of  adoles- 
cents. Issues  of  sexuality  for  this  age  group  also 
need  to  be  explored.  Many  of  the  themes  related 
to  sexuality  that  have  been  stressed  in  the  past 
may  be  outdated  and/or  culturally  inappropriate 
for  contemporary  adolescents.  In  addition,  study 
samples  of  this  age  group  should  reflect  ethnic 
minorities  and  socioeconomic  diversity.  Also, 
basic  biologic  research  should  proceed  concur- 
rently with  behavioral  research — for  example,  by 
investigating  the  interactions  of  both  steroid  and 
protein  hormones  and  growth  factors  with  behavior. 

When  the  parameters  that  define  normal  for 
females  have  been  described  more  completely, 
knowledge  about  the  relationship  between  puber- 
tal development  and  other  health  issues,  such  as 
chronic  illness  and  metabolism  of  medications, 
should  follow. 

• Parameters  of  optimal  physical  functioning — 
that  is,  exercise  capacity — should  be  outlined 
to  gain  a better  understanding  of  young 
women’s  full  biologic  potential.  Optimal  limits 
may  vary  by  ethnicity,  body  habitus,  pubertal 
staging,  or  other  parameters. 

• Studies  should  investigate  the  effects  of  preg- 
nancy, childbirth,  rearing  of  children,  and  abor- 
tions on  subsequent  development,  since  many 
adolescents  have  these  experiences. 

Wellness  and  Risk-Taking  Behaviors 

Directing  more  attention  to  the  etiology,  diagnosis, 
classification,  treatment,  and  long-term  outcome 
of  eating  disorders  among  adolescent  females  can 
shed  hght  on  healthful  behaviors  for  young  females. 

Adolescent  females  are  competing  in  strenuous 
athletics  in  increasing  numbers;  such  participa- 
tion can  lead  to  changes  in  body  composition  and 
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to  abnormalities  in  menstrual  function,  including 
amenorrhea  and  low  estrogen  levels.  These  changes, 
in  turn,  can  lead  to  loss  of  bone  mineral  density. 

“We  need  a better  understanding 
of  how  to  increase  peak  bone  mass 
in  young  adulthood  so  that  there 
will  be  a greater  bone  reserve  to 
offset  bone  loss  later  in  life.  We 
need  a better  understanding  of 
how  estrogen  and  other  regulatory 
hormones  affect  the  skeleton  in 
order  to  develop  new  methods  of 
treatment.  ” 

Sandra  C.  Raymond,  Executive 
Director,  National  Osteoporosis 
Foundation 


• Studies  should  look  into  strategies  for  teaching 
adolescent  females  responsible  health  behav- 
iors that  encourage  beneficial  decision-making. 

• Research  is  needed  to  understand  the  interac- 
tion among  biological,  psychological,  and  social 
factors  that  lead  to  harmful  behaviors  such  as 
early  and  unprotected  sexual  activity,  use  of 
harmful  substances  (especially  cigarette  smok- 
ing and  use  of  alcohol),  and  risky  behaviors 
such  as  reckless  driving. 

• Research  is  needed  to  find  out  whether  there 
are  any  developmental  factors  that  play  a role 
in  whether  women  will  adopt  a proper  diet. 
There  is  evidence  that  cancer  risks  can  be  reduced 
twice  as  much  in  women  as  in  men  by  adherence 
to  a low-fat  diet. 

• Prospective  longitudinal  studies  are  needed  on 
sexually  active  young  women  to  determine  the 
short-  and  long-term  consequences  of  sexually 
transmitted  diseases,  including  infection  with 
human  immunodeficiency  virus,  human  papil- 
loma virus,  and  chlamydia,  as  well  as  pelvic 
inflammatory  disease. 


• Investigations  should  examine  whether  multi- 
ple sources  of  stress  affect  risk-taking  behav- 
iors and,  in  contrast,  which  factors  render  girls 
more  resilient  to  stress. 

• Investigations  should  analyze  the  impact  of 
behavioral  patterns  on  women’s  health  and 
how  individuals  with  these  disturbances 
respond  to  disease. 

• Research  is  needed  on  the  relationships  among 
exercise,  body  composition,  nutrient  intake, 
menstrual  function,  and  osteoporosis  in  young 
women. 

Mental  Health 

Depression  in  postpubertal  girls  is  a significant 

problem.  Symptoms  of  mental  health  disorders  in 

females  may  be  more  subtle  than  those  in  males, 

and  hence  go  undiagnosed  in  their  early  stages. 

• Because  rates  of  depression  for  girls  rise  after 
adolescence,  an  emphasis  on  the  biological  and 
psychosocial  mechanisms  that  make  women 
more  vulnerable  should  be  studied,  and  the 
importance  of  choosing  appropriate  treatment 
approaches  should  be  emphasized. 

• Subtypes  of  depressive  illness  that  have  higher 
rates  in  women,  such  as  rapid  cycling  disorder, 
also  should  be  studied. 

• Indicators  of  mental  health  risk  in  preadolescent 
and  early-adolescent  girls  should  be  identified. 
Such  indicators  may  include  poor  academic 
performance,  a measure  already  Linked  to  other 
adverse  health  outcomes. 

• Research  is  needed  to  clarify  the  patterns  and 
mechanisms  of  substance  use  by  adolescent 
females — specifically,  nonuse,  experimentation, 
heavy  use,  and  addiction.  The  influence  of  gen- 
der roles  and  relationships  with  male  partners 
should  receive  special  attention  in  these  studies. 

• Studies  should  explore  the  link  between  high- 
risk  behavior  patterns — such  as  addictive 
behaviors  and  eating  disorders — ^to  neurobiologic 
abnormalities. 
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• Research  is  needed  on  the  factors  that  either  pro- 
tect girls  from,  or  increase  their  risk  for,  suicide 
gestures.  These  should  include  studies  examin- 
ing the  nature  of  the  linkages  among  suicide 
and  drug  use,  depression,  and  eating  disorders. 

Injury 

• Further  study  needs  to  be  conducted  on  the 
risk-related  behaviors  that  render  young 
women  more  vulnerable  to  intentional  and 
unintentional  injuries.  According  to  recent 
data,  the  impact  of  sexual  abuse  and  molesta- 
tion on  subsequent  psychosocial  development 
(both  sexual  and  nonsexual)  has  implications 
for  significant  numbers  of  young  women. 

Special  Issues 

To  define  priorities  for  research  on  women’s 
health  from  birth  to  young  adulthood,  several 
issues  concerning  methodology  are  worth  noting. 

• It  is  crucial  that  valid  and  reliable  measures  of 
behavior  be  developed  for  different  ethnic  and 
age  groups.  Such  instruments  can  facilitate 
understanding  of  certain  topics  in  behavioral 
research. 

‘^Health-promoting  behaviors  must 
be  examined  throughout  a woman’s 
life,  not  at  one  or  two  specific 
points.  ” 

Beverly  Baker,  Executive  Director, 
National  Women’s  Health  Network 

• Studies  also  should  determine  reliable  and 
valid  indicators,  measures,  and  screening  tech- 
niques for  assessing  the  general  health  status 
of  girls  and  young  women  at  all  stages  of  devel- 
opment. 

The  distinction  between  behavior  and  biology  is 
artificial.  All  future  research  efforts  should  aim  at 
merging  these  two  areas  whenever  it  is  appropri- 
ate. Because  most  studies  devoted  to  women’s 
health  issues  will  require  input  from  specialists 


such  as  clinicians,  psychologists,  behavioral  scien- 
tists, and  methodologists,  future  research  on 
women’s  health  must  be  interdisciplinary. 

• Longitudinal  research  is  needed  to  follow  the 
course  of  females  through  their  entire  life  cycle. 
Studies  of  young  girls  should  follow  a cohort  for 
several  years  or  decades.  These  goals  may  be 
more  easily  achieved  when  components  of  the 
Alcohol,  Drug  Abuse,  and  Mental  Health  Admin- 
istration are  imder  the  NIH  umbrella. 

The  development,  implementation,  and  evalua- 
tion of  multimodal  treatments  that  involve  biologi- 
cal and  psychological  therapies  may  be  necessary 
for  certain  diseases.  For  example,  some  patients 
with  depression,  while  requiring  psychotropic 
medications,  may  also  need  psychotherapy  to 
effect  a resolution  of  symptoms.  Sorting  out  the 
individual,  as  well  as  combined,  effects  of  multi- 
modal treatments  will  require  new  methodologies. 

• Studies  are  needed  that  focus  on  within-gender 
differences,  as  well  as  male-female  differences. 

• Research  should  define  normal  health  for  girls 
from  birth  through  young  adulthood. 

Acquiring  access  to  diverse  research  populations 
of  females  is  crucial  to  establishing  the  range  of 
normal  and  abnormal  conditions  in  women.  It  is 
important  that  research  involving  special  popula- 
tions not  begin  with  a premise  of  pathology  but 
instead  consider  some  of  their  particular  advan- 
tages, for  example,  the  decreased  incidence  of  low- 
birth-weight  infants  and  neonatal  mortality  in 
the  Hispanic  population  and  the  lower  incidence 
of  osteoporosis  in  Black  females.  Studies  must  be 
ethically  and  economically  feasible,  and  they 
should  utilize  incentives  and  creativity  to  moti- 
vate participants.  The  special  needs  of  women 
who  are  solely  responsible  for  the  care  of  their 
children  must  be  taken  into  account.  Protocols 
involving  the  study  of  sensitive  behaviors  among 
adolescents  (e.g.,  sexual  activity)  must  address 
the  difficult  issue  of  an  adolescent’s  capacity  to 
consent  and  participate  without  the  knowledge  of 
her  parents.  Also,  interdisciplinary  involvement 
is  important  to  ensure  broad  dissemination  of 
research  findings. 
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m he  importance  of  a health  problem  is  often 
measured  in  terms  of  resultant  mortality 
due  to  the  profound  emotional  impact  of  death  as 
well  as  the  relative  ease  of  counting  deaths.  How- 
ever, particularly  for  American  women  in  the  15- 
to  45-year  age  range,  morbidity  is  an  equally  valid 
criterion  for  prioritization  of  health  research. 

Overall,  mortality  rates  in  the  United  States  among 
15-  to  45-year-old  women  are  relatively  low  (79  per 
100,000  in  1988).  Data  from  the  National  Center 
for  Health  Statistics  (NCHS)  indicate  that,  in  1988, 
the  leading  causes  of  death  in  this  age  group 
included  malignancies,  injuries  (rmintentional,  sui- 
cides, and  homicides),  cardiovascular  diseases,  AIDS, 
and  hver  disease  (Table  1).  Cause-specific  death  rates 
for  women  show  that  mortality  due  to  cardiovascu- 
lar diseases,  homicides,  and  AIDS  is  much  higher 
among  Blacks  than  among  whites  (Table  2).  With 
the  exception  of  cancer  mortality,  rates  are  uni- 
formly lower  for  women  than  for  men  (Table  2). 

The  years  from  young  adulthood  to  menopause 
should,  in  fact,  be  a woman’s  most  productive 
years,  not  only  as  a member  of  her  society  and 


her  family,  but  also  in  terms  of  personal  growth. 
Yet,  because  these  are  also  the  reproductive 
years,  optimal  productivity  and  personal  develop- 
ment depend  in  large  measure  upon  a woman’s 
ability  to  live  free  of  morbidity  in  terms  of  sexual 
function,  fertility  regulation,  pregnancy,  and  deliv- 
ery. Critically  important  health  issues  in  this  con- 
stellation are  prevention  and  control  of  sexually 
transmitted  diseases  (STDs),  including  human 
immunodeficiency  virus  (HIV)  infection. 

In  addition  to  the  prominent  roles  of  sexual  func- 
tion and  reproduction  in  the  lives  of  women  from 
yormg  adulthood  to  menopause,  several  other  health 
issues  frequently  have  adverse  effects  on  women 
in  this  age  range.  Psychosocial  morbidity  (e.g., 
depression,  substance  abuse,  and  sexual  and  phys- 
ical abuse)  may  disproportionately  compromise 
the  health  of  women  during  this  period,  perhaps 
in  part  due  to  gender-related  inequities  in  social 
and  financial  resources.  Injuries,  malignancies, 
and  cardiovascular  diseases,  often  thought  of  as 
health  problems  that  occur  primarily  in  men  or  in 
older  women,  are  also  major  causes  of  disability 
and  mortality  in  adult  women  prior  to  menopause. 
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Group 

Table  1. 

Deaths  Among  U,S.  Females  15  to  44  Years^  All  Races,  by  Disease  Group 

1988 

Cause  of  Death  Number  of  Deaths  Percent 

2 

Certain  other  intestinal  infections 

4 

0.0 

3 

Tuberculosis 

111 

0.2 

4 

Tuberculosis  of  respiratory  system 

(65) 

5 

Other  tuberculosis 

(46) 

8 

Meningococcal  infection 

30 

0.1 

9 

Septicemia 

404 

0.9 

11 

Measles 

1 

0.0 

12 

Viral  hepatitis 

92 

0.2 

13 

Syphilis 

3 

0.0 

14 

All  other  infectious  and  parasitic  diseases 

1,819 

3.9 

15 

Malignant  neoplasms,  including  neoplasms 

12,102 

26.2 

16 

Malignant  neoplasms  of  lip,  oral  cavity 

(112) 

17 

Malignant  neoplasms  of  digestive  organs 

(1,298) 

18 

Malignant  neoplasms  of  respiratory  system 

(1,144) 

19 

Malignant  neoplasms  of  breast 

(3,813) 

20 

Malignant  neoplasms  of  genital  organs 

(1,736) 

21 

Malignant  neoplasms  of  urinaiy  organs 

(178) 

22 

Malignant  neoplasms  of  all  other  and 

(2,229) 

23 

leukemia 

(789) 

24 

Other  malignant  neoplasms  of  lymphatic  system 

(803) 

25 

Benign  neoplasms,  carcinoma  in  situ 

251 

0.5 

26 

Diabetes  mellitus 

870 

1.9 

27 

Nutritional  deficiencies 

24 

0.1 

28 

Anemias 

175 

0.4 

29 

Meningitis 

40 

0.1 

30 

Major  cardiovascular  diseases 

6,508 

X4-.  X 

31 

Diseases  of  heart 

(4,489) 

32 

Rheumatic  fever  and  rheximatic  heart 

(220) 

92 


33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 
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Table  1. 

Deaths  Among  U.S.  Females  15  to  44  Years,  All  Races,  by  Disease  Group 

1988 

(continued) 

Cause  of  Death  Number  of  Deaths  Percent 

Hypertensive  heart  disease 

(237) 

Hypertensive  heart  and  renal  diseases 

(23) 

Ischemic  heart  disease 

(1,579) 

Acute  myocardial  infarction 

(965) 

Other  acute  and  subacute  forms 

(22) 

Angina  pectoris 

(3) 

Old  myocardial  infarction  and 

(589) 

other  diseases  of  endocardium 

(146) 

All  other  forms  of  heart  disease 

(2,284) 

Hypertension  with  or  without  renal  disease 

(95) 

Cerebrovascular  diseases 

(1,681) 

Intracerebral  and  other  intracranial  conditions 

(519) 

Cerebral  thrombosis  and  imspecified 

(82) 

cerebral  embolism 

(6) 

All  other  and  late  effects  of  cerebral 

(1,074) 

artherosclerosis 

(17) 

Other  diseases  of  arteries,  arterioles 

(226) 

Acute  bronchitis  and  bronchiolitis 

10 

0.0 

Pneumonia  and  influenza 

901 

2.0 

Pneumonia 

(882) 

Influenza 

(19) 

Chronic  obstructive  pulmonary  diseases 

523 

1.1 

Bronchitis,  chronic  and  unspecified 

(31) 

Emphysema 

(28) 

Asthma 

(377) 

Other  chronic  obstructive  pulmonary  diseases 

(87) 

Ulcer  of  stomach  and  duodenum 

58 

0.1 

Appendicitis 

19 

0.0 

93 


Opportunities  for  Research  on  Women's  Health 


Table  1. 

Deaths  Among  U.S,  Females  15  to  44  Years^  All  jRaces,  hy  Disease  Group 

1988 

(continued) 

Group 

Cause  of  Death  Number  of  Deaths 

Percent 

61 

Hernia  of  abdominal  cavity  and  intestines 

54 

0.1 

62 

Chronic  liver  disease  and  cirrhosis 

1,337 

2.9 

63 

Cholelithiasis  and  other  disorders  of  gallbladder 

38 

0.1 

64 

Nephritis,  nephrotic  syndrome,  and  nephron 

312 

0.7 

65 

Acute  glomerulonephritis  and  nephrotic  syndrome 

(7) 

66 

Chronic  glomerulonephritis,  nephritis 

(42) 

67 

Renal  failure,  disorders  resulting  from 

(263) 

68 

infections  of  kidney 

37 

0.1 

70 

Complications  of  pregnancy,  childbirth 

328 

0.7 

71 

Pregnancy  with  abortive  outcome 

(61) 

72 

Other  complications  of  pregnancy,  including 

(267) 

73 

congenital  anomalies 

599 

1.3 

74 

Certain  conditions  originating  in 

10 

0.0 

75 

birth  trauma,  intrauterine  hypoxia. 

(2) 

76 

other  conditions  originating  in  the 

(8) 

77 

s3rtnptoms,  signs,  and  ill-defined  conditions 

1,598 

3.5 

78 

Accidents  and  adverse  effects 

10,618 

23.0 

79 

Motor  vehicle  accidents 

(7,901) 

80 

All  other  accidents  and  adverse  effects 

(2,717) 

81 

Suicide 

3,263 

7.1 

82 

Homicide  and  legal  intervention 

3,520 

7.6 

83 

All  other  external  causes 

470 

1.0 

Source:  National  Center  for  Health  Statistics,  Centers  for  Disease  Control;  compressed  mortality  file  via  WONDER,  CDC’s  online 
public  health  information  system.  Eighty-three  groups  were  selected;  deaths  totaled  46,129. 
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This  report  focuses  on  the  following  areas  of 
emphasis  for  research:  STDs  (including  HIV  infection), 
reproductive  morbidity,  injuries,  malignancies, 
and  cardiovascular  diseases. 

Major  Themes 

Several  general  considerations  are  fundamental 
to  productive  research  in  each  of  these  emphasis 
areas.  These  include,  hut  are  not  limited  to, 
racial/ethnic  issues,  biobehavioral  issues,  and  social 
context  issues. 

Racial/Ethnic  Issues 

Inherent  in  any  compilation  of  women’s  health 
research  priorities  is  the  fundamental  assump- 
tion that  a full  array  of  racial/ethnic  issues  must 


be  addressed.  Study  samples  should  always  include 
sufficiently  large  numbers  from  the  major 
ethnic/racial  groups  to  allow  analyses  of  the 
effects  of  ethnic/racial  characteristics.  In  addition, 
specific  studies  that  focus  on  those  conditions 
that  disproportionately  afflict  minority  women 
(e.g.,  systemic  lupus  erythematosus  [SLE]  or  STD 
and  HIV  infection  in  Black  and  Hispanic  women) 
must  be  a major  priority. 

Societal  factors,  as  well  as  individual  behaviors, 
are  critical  to  the  development  and  progression  of 
a broad  spectrum  of  diseases  in  both  sexes.  In 
women,  the  leading  causes  of  mortality  clearly 
highlight  the  need  to  complement  biomedical 
investigations  with  behavioral  research.  As  men- 
tioned above,  the  status  of  women  in  subsegments 
of  our  society  may  make  them  particularly  vulner- 


Table  2. 

Deaths  and  Death  Rcdxis  for  the  10  Leading  Causes  of  Death  by  Sex  and  Race,  Ages  15-44, 

United  States,  1988* 

Male  Female 


White  Black  White  Black 


Deaths 

Rate 

Deaths 

Rate 

Deaths 

Rate 

Deaths 

Rate 

Unintentional  injury 

25,901 

52.9 

4,139 

59.5 

7,967 

16.5 

1,211 

15.8 

Suicide 

11,993 

24.5 

1,253 

18.0 

2,909 

6.0 

254 

3.3 

Heart  disease 

9,139 

18.7 

2,891 

41.6 

2,852 

5.9 

1,558 

20.3 

Cancer 

8,602 

17.6 

1,712 

24.6 

9,703 

20.1 

2,121 

27.7 

AIDS 

6,552 

13.4 

2,683 

38.6 

411 

0.9 

597 

7.6 

Homicide 

5,791 

11.8 

6,964 

100.2 

1,882 

3.9 

1,527 

19.9 

Liver  disease  and 
cirrhosis 

2,405 

4.9 

841 

12.1 

833 

1.7 

438 

5.7 

Cerebrovascular  disease 

1,269 

2.6 

649 

9.3 

1,069 

2.2 

569 

7.4 

Diabetes  mellitus 

975 

2.0 

309 

4.4 

628 

1.3 

229 

3.0 

Pneumonia  and  influenza 

974 

2.0 

570 

8.2 

564 

1.2 

318 

4.2 

* Rates  per  100,000  population. 
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Table  3. 

Complications  of  Sexually  Transmitted 
Diseases  and  W amends  Health 


Complication 

Annual  Incidence 

Pelvic  inflammatory  disease  1,000,000 

Infertility 

150,000 

Ectopic  pregnancies* 

44,000 

Congenital  infections 

100,000 

Cervical  cancer 

50,000 

*Main  cause  of  pregnancy-related  deaths  in  Blacks. 


able  to  psychological  illness  or  to  violence.  Fur- 
thermore, perceived  or  real  limitations  in  access 
to  health  care  may  be  greater  for  women  than  for 
men  and  may  prevent  early  detection  and  treat- 
ment. Research  initiatives  specifically  directed  to 
women’s  health  should  consider  new  models  that 
examine  the  two-way  influence  between  behavioral 
and  biological  factors  in  an  attempt  to  understand 
the  impact  of  cultural  and  sociodemographic 
variables  on  health  status. 

Social  context  variables  should  include  socioeco- 
nomic and  sociopolitical  factors,  gender  role  issues, 
and  access  to  health  care  (both  overtreatment  and 
undertreatment  issues).  These  considerations  are 
particularly  important  for  research  on  the  health  of 


minority  women.  They  are  essential  to  the  develop- 
ment of  culturally  sensitive  and  culturally  rele- 
vant interventions. 


Key  IssuesfResearch 
Recommendations 

STDs — Including  HIV  Infection 

Prevention  and  control  of  STDs,  including  HIV 
infection,  are  fundamental  to  the  health  of  women 
and  their  infants.  For  both  behavioral  and  biological 
reasons,  these  are  diseases  that  disproportionately 
affect  women,  particularly  disadvantaged  minor- 
ity women.  Many  STDs,  including  HIV  infection, 
are  transmitted  more  easily  from  men  to  women 
than  from  women  to  men.  If  infected,  women  are 
more  frequently  asymptomatic,  and  they  are  thus 
less  likely  to  perceive  a need  to  seek  care.  Even 
if  symptomatic,  women  with  STDs  often  do  not 
present  for  care  because  these  diseases  in  women 
are  associated  with  tremendous  stigma  in  many 
communities.  Conversely,  because  double  standards 
persist,  an  STD  in  a man  is  seen  to  represent 
either  a coming  of  age  or  an  amusing  mishap. 
Among  those  women  who  do  seek  care,  it  is  more 
difficult  to  detect  most  of  the  common  STDs  than 
it  is  in  men.  And  the  most  common  complications 
of  STDs  in  women,  which  include  infertility,  tubal 
pregnancy,  anogenital  cancer,  fetal  loss,  low  birth 
weight,  and  congenital  or  perinatal  infection,  are 
more  frequent  and  more  severe  than  those  that 
develop  in  men.  Finally,  because  many  women  do 
not  have  complete  control  over  when,  where,  or 
how  they  have  sexual  intercourse,  they  cannot 
protect  themselves  from  STDs  or  their  consequences. 


Table  4. 

Selected  Sexually  Transmitted  Diseases  in  the  United  States:  Estimated  Annual  Costs 

Syndrome 

Cost 

Source 

Genital  and  neonatal  herpes 

$68  million 

Institute  of  Medicine,  1985 

Gonococcal  infection  and  sequelae 

936  million 

Institute  of  Medicine,  1985 

Chlamydial  infection  and  sequelae 

2.2  billion 

Centers  for  Disease  Control,  1987 

Pelvic  inflammatory  disease  and  sequelae 

4.2  billion 

Washington,  et  ah,  1990 

96 


Life  Span  Working  Group — Young  Adulthood  to  Perimenopausal  Years 


STDs  can  occur  at  any  time  during  a woman’s 
life,  but  their  incidence  tends  to  peak  between  the 
ages  of  15  and  40  years.  The  magnitude  of  the  STD 
problem  in  America  is  staggering  in  terms  of  both 
disease  burden  and  cost  (Tables  3 and  4).  Each 
year,  approximately  6 million  women  in  the  United 
States  acquire  an  STD.  Currently,  roughly  3 mil- 
lion teenagers  are  infected  with  STDs.  Annually, 
an  estimated  2 1/2  million  women  acquire  genital 
chlamydial  infections,  and  500,000  women 
acquire  gonorrhea. 

Due  to  delays  in  diagnosis  or  inadequate  therapy, 
between  10  and  40  percent  of  women  with  gono- 
coccal and/or  chlamydial  cervicitis,  and  a signifi- 
cant proportion  of  women  with  bacterial  vaginosis, 
develop  pelvic  inflammatory  disease  (PID).  Up  to 
1 million  American  women  are  diagnosed  with  PID 
annually;  the  total  health  care  cost  for  PID  in  1990 
was  more  than  $4.2  billion.  It  is  likely  that  many 
more  women  go  undiagnosed.  Furthermore,  if  the 
incidence  of  PID  remains  constant,  at  the  current 
rate  of  inflation  the  projected  costs  of  PID  and  its 
sequelae  for  the  year  2000  will  be  almost  $10  billion. 

As  a consequence  of  the  scarring  that  follows  PID, 
approximately  17-25  percent  of  women  become 
infertile,  15-18  percent  develop  debihtating  chronic 
pelvic  pain,  and  20-25  percent  present  with  recur- 
rent PID.  These  complications  are  particularly 
devastating  because  roughly  70  percent  of  women 
who  develop  PID  are  less  than  25  years  old,  and 
75  percent  have  not  yet  had  a child.  Tubal  pregnancy, 
which  is  potentially  fatal,  is  6 to  10  times  more 
common  among  women  who  have  had  PID  than 
among  those  who  have  never  had  upper-tract  infec- 

‘‘Women  bear  a disproportionate 
share  of  the  consequences  of  sexu- 
ally transmitted  diseases  through 
complications  such  as  pelvic 
inflammatory  disease  and 
sequelae  such  as  ectopic  preg- 
nancy and  tubal  infertility.” 

Gail  Cassell,  Chairman,  Committee 
on  Medical  Biology  and 
Immunology,  American  Society  for 
Microbiology 


tion.  Tubal  pregnancy  is  the  leading  cause  of 
maternal  mortality  in  Black  women  today. 

In  the  United  States,  it  is  estimated  that  24  to 
40  million  people  are  infected  with  human  pap- 
illomavirus (HPV).  Genital  infection  with  several 
biotypes  of  HPV  is  strongly  associated  with  cervi- 
cal cancer — which  is  one  of  the  most  common  can- 
cers among  women  in  the  developing  world  and 
which  kills  5,000  American  women  annually. 

The  severe  complications  of  STDs  in  infants 
adversely  affect  women’s  lives.  Early  fetal  loss 
may  occur  in  as  many  as  25  to  50  percent  of  women 
acutely  infected  with  syphilis  or  genital  herpes 
during  pregnancy;  low  birth  weight  or  prematurity 
may  complicate  a similar  proportion  of  pregnan- 
cies in  acutely  infected  women.  Pregnant  women 
with  acute  chlamydial  or  gonococcal  infections, 
for  example,  are  three  to  five  times  as  likely  to 
deliver  a low-birth-weight  or  premature  infant  as 
are  uninfected  women.  Congenital  or  perinatal 
infections  occur  in  approximately  one-third  to  two- 
thirds  of  infants  of  acutely  infected  mothers  and 
may  result  in  pneumonia,  potentially  blinding  eye 
infection,  or  permanent  neurological  damage.  The 
tripling  in  rates  of  infectious  syphilis  in  Black 
women  between  1984  and  1989  and  the  increas- 
ing rates  among  Hispanic  women  have  resulted  in 
a parallel  epidemic  of  congenital  infection  in  the 
United  States. 

As  of  October  1991,  over  20,300  women  with 
AIDS  had  been  reported  to  the  Centers  for  Dis- 
ease Control  (CDC),  and  an  estimated  200,000 
women  may  be  infected  with  HIV.  In  1990,  the 
largest  proportional  increase  in  AIDS  cases 
occurred  among  women  (Figure  1).  Nationally, 
AIDS  is  the  fifth  leading  cause  of  premature 
death  in  women,  and  in  several  cities  AIDS  is  the 
leading  cause  of  death  for  women  ages  15-49. 

Finally,  STDs  and  HIV  infection  are  linked  not 
only  by  common  behavioral  risk  factors  but  also 
by  biological  interactions.  The  latter  include  both 
increased  risk  of  HIV  transmission  in  the  pres- 
ence of  other  STDs  and  altered  natural  history, 
diagnosis,  and  response  to  treatment  of  other 
STDs  in  the  presence  of  HIV  infection.  Recent 
studies  indicate  that  both  ulcerative  STDs  (geni- 
tal herpes,  syphilis,  and  chancroid)  and  the  more 
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Figure  1. 

Increases  in  AIDS  Cases  Occurring 
Among  Women 


prevalent  nonulcerative  STDs  (chlamydia,  gonor- 
rhea, and  trichomoniasis)  increase  the  transmis- 
sion of  HIV  at  least  three-  to  fivefold.  Conversely, 
HIV  infection  may  affect  the  course  of  several 
STDs.  Data  suggest  that  genital  warts  and  geni- 
tal ulcers  may  be  altered  in  HIV-infected  individuals: 
lesions  may  be  larger,  more  persistent,  or  recur 
more  frequently.  Furthermore,  complications  of 
STDs  such  as  syphilis  and  HPV  infection  may  be 
more  frequent  or  more  severe,  and  standard  ther- 
apy for  syphilis,  herpes,  and  chancroid  may  be 
inadequate  in  patients  who  are  co-infected  with  HIV. 

Priorities  for  STDs  and  HIV  in  relation  to  the 
health  of  women  during  this  portion  of  the  life 
cycle  fall  into  five  critical  areas:  disease  patterns 
and  mechanisms,  diagnosis,  treatment,  vaccine 
development,  and  behavioral  interventions.  For 
clarity,  the  recommendations  are  listed  here  in 
five  separate  categories;  however,  in  practice,  many 
of  the  recommendations  are  interrelated  and  mutu- 
ally reinforcing.  Furthermore,  it  must  be  empha- 
sized that  the  working  group  strongly  endorses 
interdisciplinary  approaches  to  research  in  STDs 


and  HIV  infection,  because  these  approaches  pro- 
vide a broad  range  of  expertise  that  can  contribute 
synergistically  to  the  design  and  conduct  of  such 
research. 

• Funding  mechanisms  and  research  infrastruc- 
ture should  be  developed  to  facilitate  collabora- 
tions among  immunologists,  microbiologists, 
protein  chemists,  and  animal  modelers  within 
the  area  of  basic  research  and,  more  broadly, 
among  basic,  clinical,  epidemiological,  behavioral, 
and  operational  researchers. 

Disease  Patterns  and  Mechanisms 

• Understanding  the  nature  of  pathogen-cell 
interactions,  especially  the  structure-function 
relationships  that  control  attachment  and 
entry  of  STD  organisms  in  human  cells  is  a pre- 
requisite for  the  rational  development  of  effec- 
tive strategies  to  interrupt  transmission  of  STDs. 
Continued  research  is  needed  to  elucidate  these 
basic  mechanisms  of  acquisition  of  STDs  and  HIV. 

• The  mucosal  immune  system  of  the  human 
female  genital  tract,  its  relationship  to  other 
mucosal  immune  systems,  and  its  role  in  the 
prevention  of  STDs  and  HIV  infection,  should 
be  studied.  Specifically,  antigen  processing, 
humoral  and  cellular  immune  responses,  and 
the  effects  of  hormones  on  these  responses 
should  be  examined. 

• Research  is  needed  to  define  the  chronology 
and  the  host  and  pathogen  factors  involved  in 
ascent  of  lower- tract  organisms  into  the  endo- 
metrium and  Fallopian  tubes  and  in  subsequent 
development  of  tubal  scarring.  Development  of 
improved  animal  models  for  PID  would  greatly 
facilitate  this  research. 

• Seroepidemiological  studies  of  infertile  women 
and  women  with  tubal  pregnancies  strongly 
suggest  that  atypical  or  subclinical  PID  is 
responsible  for  a substantial  proportion  of 
these  disorders.  The  clinical  and  microbiologi- 
cal spectrum,  the  frequency,  and  the  natural 
history  of  atypical  PID  should  be  determined. 
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Future  research  should  characterize  the  role  of 
STDs  in  adverse  outcomes  of  pregnancy.  Fac- 
tors such  as  chronicity  of  infection  and  stage  of 
gestation  during  which  infection  occurs  should 
be  examined  for  specific  pathogens.  Improved 
understanding  of  the  immunobiology  of  preg- 
nancy and  use  of  both  natural  and  artificial  ani- 
mal models  of  STDs  in  pregnancy  are  likely  to 
be  important  to  productive  research  in  this 
area.  In  addition,  organisms  should  be  examined 
for  virulence  factors  or  other  markers  associated 
with  specific  patterns  of  fetal  or  neonatal 
morbidity. 

Both  epidemiologic  and  basic  studies  are 
needed  for  a better  definition  of  the  risk  factors 
and  biological  mechanisms  that  influence  pro- 
gression of  HPV  infection  to  anogenital  neopla- 
sia. HPV  natural  history  studies  that  examine 
the  roles  of  viral  type  and  immune  status  are 
urgently  needed.  The  molecular  basis  of  latency 
and  reactivation,  and  of  initiation  and  potentia- 
tion of  atypical  cell  growth,  must  also  be  clarified. 

The  role  of  STDs  in  HIV  transmission  should 
be  further  defined,  with  emphasis  on  those  syn- 
dromes that,  to  date,  have  received  little  atten- 
tion. These  include  gonorrhea,  chlamydia, 
trichomoniasis,  and  HPV  infection.  Research 
on  the  reciprocal  impact  of  HIV  infection  on  the 
natural  history,  diagnosis,  and  response  to  ther- 
apy of  other  STDs  in  women  is  an  equally  high 
priority.  This  is  particularly  important  with 
respect  to  PID  and  HPV  infection.  The  patho- 
genic and  immunologic  mechanisms  underpin- 
ning these  STD-HIV  interrelationships  must 
be  determined. 

Prospective  cohorts  of  women  should  be  estab- 
lished to  determine  the  clinical  presentation 
and  natural  history  of  HIV  infection  in  women. 
Factors  that  affect  progression  to  AIDS  should 
be  identified,  and  the  spectrum  of  opportunistic 
infections  and  neoplasms  that  occur  in  these 
women  should  be  defined.  Clinical,  virologic, 
and  immunologic  markers  of  disease  progres- 
sion should  be  evaluated  to  female-specific  end 
points. 


• Studies  are  needed  to  address  the  frequency 
and  nature  of  factors  responsible  for  HIV  trans- 
mission to  women  and  their  infants.  In  addi- 
tion to  other  STDs,  these  include  stage  of  HIV 
disease,  age,  hormonal  factors,  cervical  ectopy, 
and  use  of  intravaginal  preparations. 

Diagnosis 

• There  is  an  urgent  need  for  the  development  of 
simple,  inexpensive,  rapid  STD  detection  meth- 
ods that  are  accurate  for  both  symptomatic  and 
asymptomatic  women.  The  highest  priority  in  this 
area  is  the  development  of  tests  for  chlamydial  infec- 
tion because  of  the  complexity  and  cost  of  existing 
tests,  the  severe  impact  of  untreated  disease,  and 
the  availability  of  curative  therapy.  Development 
of  analogous  tests  for  viral  STDs  such  as  HSV,  HPV, 
and  HIV  is  also  critical  to  control  of  these  infections. 

• Improved  methods  are  needed  to  diagnose  PID 
and  to  identify  women  at  high  risk  for  its  repro- 
ductive sequelae.  Accurate,  noninvasive  approaches 
must  be  developed,  particularly  to  address  the 
challenges  posed  by  atypical  infections.  Viru- 
lence factors  and  immunologic  markers  should 
be  sought  that  are  predictive  of  postinfectious 
infertility  or  ectopic  pregnancy. 

Treatment 

• The  most  pressing  research  challenge  in  STD 
treatment  lies  in  the  development  of  curative 
antiviral  agents  for  infections  with  HPV,  HSV, 
and  HIV.  Studies  are  also  needed  to  define  bet- 
ter the  effect  of  existing  palliative  therapies  on 
transmission  of  these  organisms  and  on  pro- 
gression of  disease. 

• PID  treatment  regimens  must  be  evaluated  for 
their  efficacy  in  preserving  normal  reproductive 
function,  as  well  as  for  ability  to  achieve  clini- 
cal and  microbiological  resolution  of  acute  infec- 
tion. This  will  require  a multi-center  clinical 
trial,  with  support  for  a rninimirm  of  7 to  10  years, 
to  permit  adequate  assessment  of  relevant  long- 
term outcomes.  The  role  of  adjunctive  PID  therapy 
using  anti-inflammatory  or  immunomodulating 
agents  to  reduce  long-term  consequences 
should  also  be  examined. 
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• Fuilher  studies  are  needed  to  document  the  safety 
and  efficacy  of  STD  and  HIV  regimens  during 
pregnancy. 

Vaccine  Development 

• Ongoing  basic  research  on  the  microbiology, 
immunology,  and  pathogenesis  of  STDs  is 
essential  for  the  development  of  safe  and  effec- 
tive vaccines.  As  indicated  above,  the  mucosal 
immune  system  may  provide  important  oppor- 
tunities in  the  design  of  vaccines  for  STDs  and 
HIV.  Future  research  must  also  dissect  the  pro- 
tective, neutral,  and  pathological  aspects  of  the 
immune  response  to  specific  STD  pathogens. 

• Intensive  efforts  are  under  way  in  gonococcal, 
chlamydial,  HSV,  and  HIV  vaccine  develop- 
ment. Resources  should  be  made  available  to 
continue  these  efforts  and  to  prepare  for  and 
carry  out  future  vaccine  trials. 

Behavioral  Interventions 

• Epidemiologic  studies  are  urgently  needed  to 
identify  the  type  and  distribution  of  sexual  and 
health  care  behaviors  that  alter  the  level  of 
risk  of  STDs  or  their  sequelae.  Such  informa- 
tion is  essential  to  identify  candidate  behaviors 
and  target  populations  for  the  development  of 
intervention  strategies,  as  well  as  to  provide 
baseline  data  to  assess  intervention  efficacy.  A 
national  survey  of  sexual  and  health-related 
behaviors  relevant  to  STDs  and  HIV  is  strongly 
recommended.  The  recent  cancellation  of  one 
such  survey  is  scientifically  unsoimd  and  should 
be  reversed. 

• Research  is  needed  to  identify  the  behaviors 
among  health  care  providers  that  promote 
health  care  seeking,  compliance  with  recom- 
mended regimens,  and  acceptance  of  vaccines 
by  women. 

• Gender-related  barriers  to  prevention  and  care 
of  STDs  and  HIV  should  be  identified  and  inter- 
ventions designed  to  help  women  overcome 
these  barriers. 

• To  enable  women  to  protect  themselves  from 
STDs  and  HIV  infection,  prevention  methods 
that  women  can  control  themselves  must  be 
developed. 


• Methodological  research  on  the  measurement 
of  risk  behaviors,  and  factors  influencing  the 
validity  and  reliability  of  such  measurement,  is 
urgently  needed.  Issues  such  as  data  collection, 
intervention  characteristics,  and  instrument 
design  should  be  examined  in  well-defined 
populations. 

Endorsement  of  HIV  Research 
Recommendations 

HIV  infection  is  clearly  of  global  importance.  At 
present,  the  highest  rates  of  increase  in  HIV  inci- 
dence in  the  United  States  are  among  heterosexual 
women.  As  a result,  in  December  1990,  a National 
Conference  on  Women  and  HIV  infection  was 
held.  This  conference  issued  a comprehensive  set 
of  research  recommendations  (see  Appendix  6); 
the  Young  Adulthood  to  Perimenopausal  Years 
working  group  fully  endorses  these  recommendations. 

Reproductive  Morbidity 

High  priority  should  be  given  to  basic  and  applied 
research  that  can  enable  women  of  reproductive 
age  to  choose  the  timing  and  frequency  of  preg- 
nancy. Specifically,  research  priorities  must 
include  the  development  of  new  safe,  reliable,  and 
convenient  methods  of  fertility  control.  The  short- 
and  long-term  effects  of  these  methods  must  be 
evaluated  and  then  monitored  to  ensure  their 
safety  and  effectiveness.  Also,  the  effect  of  hor- 
monal modulation  of  steroid  receptors  on  fertility 
regulation  should  be  evaluated.  Ongoing  research 
efforts,  as  well  as  new  initiatives,  should  be 
undertaken  to  develop  new  contraceptives  for 
men.  At  the  same  time,  the  scope  of  research 
must  be  expanded  to  define  the  cause(s)  of  infertil- 
ity and  develop  improved  therapeutic  modalities 
for  alleviating  this  condition  in  women  who  want 
to  become  pregnant  but  are  unable  to  do  so. 

Research  also  should  focus  on  ensuring  that  each 
pregnancy  can  be  carried  to  term  without  compli- 
cation or  risk  to  the  health  of  the  baby.  Studies 
should  determine  the  molecular-level  events 
involved  in  parturition  and  the  causes — and  best 
means  of  prevention — of  preterm  birth.  We  also 
need  to  know  what  causes  the  complications  of 
pregnancy  that  place  a pregnancy  (the  mother, 
the  fetus,  or  both)  at  risk.  In  particular,  the  hyper- 
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tensive  disorders  of  pregnancy,  premature  rup- 
ture of  the  fetal  membranes,  and  intrauterine 
growth  retardation  can  threaten  the  life  and  well- 
being of  both  mother  and  fetus. 

Studies  also  are  needed  to  obtain  data  on  a multi- 
tude of  reproductive  disorders  in  women  that  are 
not  related  to  reproduction  per  se.  Such  studies 
will  provide  vital  epidemiologic  information  and 
furnish  key  insights  into  the  natural  causes  of  var- 
ious diseases.  Some  of  these  illnesses  are:  endome- 
triosis, uterine  leiomyomata,  premenstrual 
syndrome,  and  chronic  pelvic  pain  in  women. 

Some  of  the  facets  of  these  disorders  will  be  eluci- 
dated in  studies  on  fertility;  however,  for  some  of 
these  conditions,  specifically  targeted  research 
will  be  required. 

Fertility  Control  and  Contraception 

The  status  of  contraceptive  development  is  sub- 
optimal.  Surveys  indicate  that,  at  most,  only  50 
percent  of  those  using  currently  available  meth- 
ods of  contraception  are  satisfied  with  their 
method.  In  addition,  the  existing  methods  do  not 

“The  contraceptive  methods  cur- 
rently available  in  the  United  States 
leave  major  gaps  in  the  ability  to 
control  fertility  safely,  effectively, 
and  in  culturally  acceptable  ways.  ” 

Marian  Damewood,  Associate 
Professor,  The  Johns  Hopkins 
University  School  of  Medicine, 
speaking  for  the  American  Fertility 
Society 

meet  the  needs  of  many  individuals,  including  very 
young  women,  breast-feeding  women,  women  with 
contraindications  for  use  of  the  methods  now  avail- 
able, and  women  attempting  to  protect  themselves 
from  STDs  such  as  HIV  infection.  Thus,  there  is 
an  urgent  need  for  new,  effective,  inexpensive, 
and  widely  acceptable  contraceptive  methods  that 
will  give  women  a wider  array  of  choices  and  also 
provide  contraceptive  options  for  men,  lactating 
women,  teenagers,  and  perimenopausal  women. 


Women  also  need  contraceptives  that  will  protect 
them  against  STDs. 

• The  long-term  health  effects  of  using  both  com- 
bination and  progestin-only  contraceptives 
should  continue  to  be  monitored,  considering 
their  possible  involvement  as  factors  in  breast 
cancer,  cardiovascular  disease,  and  mood. 

• Research  is  needed  to  develop  improved  hor- 
monal implants  that  use  levonorgestrel  and 
other  available  progestins. 

• New,  safer  oral  contraceptives  for  women  must 
be  developed. 

• Research  should  evaluate  the  efficacy  and 
safety  of  immunocontraceptive  vaccines. 

• New,  highly  effective  contraceptive  barrier 
devices  must  be  developed  and  evaluated. 

• Studies  should  identify  accurate,  reliable,  and 
inexpensive  indicators  of  the  preovulatory, 
ovulatory,  and  postovulatory  phases  of  the 
female  reproductive  cycle. 

• New  antifertility  drugs  for  men  should  be  iden- 
tified and  evaluated. 

• Research  should  identify  new  methods  for  ster- 
ilization that  are  potentially  reversible  and, 
perhaps,  nonsurgical. 

• Studies  should  continue  to  evaluate  abortion 
technique,  with  an  emphasis  on  the  short-  and 
long-term  effects  of  abortion  and  the  safety  of 
the  procedure. 

Fertility  and  Infertility 

Currently,  1 married  couple  in  10  who  want  to 
have  children  is  unable  to  do  so.  Infertility  causes 
severe  personal  stress  as  well  as  a financial  burden 
for  these  couples.  Recent  breakthroughs  in  medical 
therapy,  microsurgery,  and  in  vitro  fertilization 
technologies  can  now  ensure  that  approximately 
half  the  couples  seeking  to  remedy  infertility  will 
achieve  pregnancy;  however,  continued  innovative 
and  focused  research  on  both  the  pathophysiology 
of  infertility  and  the  most  effective  treatments  for 
it  is  needed. 
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• Epidemiologic  studies  should  seek  to  define  the 
causes  of  infertility  and  their  prevalence,  based 
on  a large  population  study. 

• Research  should  investigate  new  methods  of 
diagnosis  and  therapy,  particularly  in  the 
areas  of  unexplained  or  idiopathic  infertility. 

• Studies  should  analyze  the  biobehavioral 
aspects  of  infertility,  including  the  study  of 
attitudes  toward  an  infertile  woman  or  man 
and  toward  adoption. 

• Treatment  regimens  should  be  developed  that 
are  targeted  at  sperm  production  and  quality. 

• Clinical  trials  are  needed,  based  on  well-formu- 
lated hypotheses  for  appropriate  therapy. 

• Studies  should  investigate  what  effects,  if  any, 
environmental  toxins  have  on  sperm  and  oocyte 
function  and  fertilization. 

• Research  is  needed  into  the  technology,  biol- 
ogy, and  relative  success  of  medically  assisted 
contraception.  It  is  apparent  that  couples  could 
benefit  from  such  technology.  Investigation  of 
very  early  embryo-maternal  cell  signaling,  as  it 
relates  to  this  new  technology,  is  essential. 

• Epidemiologic  studies  should  be  done  to  define 
normal  fecundity  and  the  relationship  between 
natural  fertility  and  age. 

Pregnancy  Loss 

Ideally,  each  pregnancy  should  occxrr  when  desired, 
proceed  uneventfully  to  term,  and  result  in  a nor- 
mal, healthy  infant;  but  often,  this  is  not  the  case. 
About  30  to  50  percent  of  conceptions  are  lost, 
some  so  early  that  the  woman  is  not  even  aware 
that  she  has  been  pregnant.  Three  percent  of  infants 
will  be  born  with  severe  malformations,  and  a 
much  higher  percentage  of  pregnancies  terminate 
because  of  major  chromosomal  malformations 
and/or  structural  defects  in  the  fetus. 

It  is  likely  that  a significant  portion  of  early  fetal 
loss  and  developmental  abnormalities  is  related 
to  environmental  factors.  It  has  long  been  recog- 
nized that  the  use  of  drugs  during  pregnancy,  either 
prescription  or  illicit,  may  adversely  affect  the  fetus. 


Successful  reproduction  requires  synchronized 
interaction  and  precise  timing,  along  with  ade- 
quate function,  at  every  level  of  the  reproductive 
tract  and  central  nervous  system.  Hormonally 
dependent  changes  in  endometrial  growth  are 
required  for  successful  implantation  and  preg- 
nancy. Any  alteration  in  this  mechanism  can  result 
in  loss  of  the  pregnancy.  In  addition,  some  early 
losses,  and  perhaps  some  cases  of  premature 
birth,  may  be  caused  by  an  aberrant  immune 
response  of  the  mother  toward  fetal  cells. 

• Multidisclipinary  research  is  needed  to  eluci- 
date further  the  molecular  and  cellular  mecha- 
nisms in  normal  and  abnormal  development. 

• Epidemiologic  studies  should  seek  to  gather 
data  on  deleterious  environmental  factors  and 
work-related  risks. 

• The  interactions  between  embryo  and  uterus 
that  are  essential  to  normal  growth  and  devel- 
opment should  be  determined,  and  the  effects 
of  environmental  agents  on  these  processes 
should  be  assessed.  The  pathogenesis  of  adverse 
sequelae,  including  identification  of  the  host 
factors  that  influence  susceptibility  and  resis- 
tance, should  be  included  in  this  research. 

• Studies  are  needed  on  the  development  of  the 
fetal  immune  system  and  its  relationship  to 
the  maternal  immune  system. 

Fetal  Development  and  Growth 

More  research  is  needed  to  ensure  that  each  selected 
pregnancy  is  complication-free  and  culminates  in 
the  delivery  of  a healthy,  normal  baby.  The  emo- 
tional costs  to  families  and  the  societal  burden 
imposed  by  abnormal  fetal  development  are 
immeasurable.  While  many  congenital  defects  have 
their  origin  early  in  the  first  trimester  of  pregnancy, 
often  before  a woman  realizes  she  is  pregnant, 
growth  and  functional  refinement  of  the  fetal 
organ  systems  occur  during  the  second  trimester. 
Thus,  throughout  pregnancy,  there  are  genetic  and 
environmental  factors  that  can  adversely  affect  fetal 
growth  and  development,  including  prenatal  infec- 
tions and  substance  abuse  (use  of  heroin,  alcohol, 
and  cocaine,  as  well  as  smoking).  Furthermore, 
one  of  the  major  causes  of  profound,  sometimes 
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lifelong,  disability  is  preterm  birth.  Research  on 
defining  the  causes  of  preterm  birth  and  learning 
how  to  prevent  it  should  receive  major  emphasis. 

• A broad,  multidisclipinary  approach  is  needed 
for  the  study  of  fetal  growth,  including  genetic, 
molecular,  and  cell  biology;  immunology;  and 
physiology. 

• Studies  should  investigate  the  fundamental 
aspects  of  placental  fimction  and  fetal  nutrition, 
including  investigations  into  the  mechanisms 
by  which  nutrients  are  transferred  to  the  fetus 
from  the  mother. 

• Continued  research  and  controlled  trials 
should  be  directed  toward  the  development  of 
techniques  to  diagnose  and  treat  the  fetus  with 
genetic  or  anatomic  abnormalities. 

• Studies  should  investigate  the  mechanisms  of 
maternal-to-fetal  transmission  of  adverse  infec- 
tious agents  and  the  pathogenesis  of  defects 
resulting  from  congenital  infections;  strategies 
need  to  be  devised  to  alter  high-risk  behaviors. 

• Research  should  elucidate  the  biomolecular 
events  involved  in  the  maintenance  of  uterine 
quiescence  throughout  most  of  pregnancy. 

• The  relationship  between  infection  and  pre- 
term labor  should  be  investigated,  as  well  as 
the  mechanisms  involved  in  premature  rupture 
of  the  amniotic  membrane. 

• Studies  should  define  the  at-risk  populations 
and  measure  the  effectiveness  of  social  and 
behavioral  interventions  in  changing  high-risk 
behaviors  that  impair  and  limit  fetal  development. 

Endometriosis 

It  has  been  estimated  that  1 to  5 percent  of  women 
of  reproductive  age  have  endometriosis,  and  as  many 
as  45  to  50  percent  of  women  suffering  from  infer- 
tility are  affected  by  this  condition.  The  morbidity 
associated  with  endometriosis,  including  pelvic 
pain,  dysmenorrhea,  and  ovarian  neoplasia 
(endometriomas),  is  significant,  often  necessitat- 
ing surgical  procedures  such  as  hysterectomy  and 
oophorectomy.  Why  some  women  with  minimal  dis- 


ease have  infertility,  while  others  with  significant 
disease  do  not,  remains  unknown.  The  natural  his- 
tory of  early  untreated  disease  is  also  unknown; 
why  some  women  develop  the  disease  and  others 
do  not  is  difficult  to  rmderstand.  Although  there 
have  been  many  years  of  attempts  at  treating  endo- 
metriosis, the  most  appropriate  treatment  has  not 
yet  been  determined. 

• Studies  should  explore  the  natural  course  of 
endometriosis  and  the  cause-and-effect  relation- 
ship between  this  disease  and  infertility. 

• Research  should  determine  the  etiology  of  endo- 
metriosis and  determine  why  particular 
women  develop  this  disease  and  others  do  not. 

• Studies  should  establish  the  most  appropriate 
therapy  for  this  disease,  ascertain  which 
patients  should  receive  therapy,  and  determine 
when  treatment  should  optimally  be  initiated. 

• Studies  should  analyze  what  role,  if  any, 
immunologic  factors  play  in  the  causation  of 
endometriosis. 

Uterine  Leiomyomata  (Myomas,  Fibroids) 

The  most  common  tumor  of  the  uterus  is  the 
leiomyoma.  It  is  estimated  that  up  to  20  percent 
of  all  women  over  age  35  harbor  uterine  leiomy- 
omata although,  frequently,  they  have  no  symptoms. 
This  disorder  is  a major  cause  of  hysterectomy  in 
women  of  reproductive  age.  In  addition,  leiomyomas 
may  result  in  early  fetal  loss  and  in  corrective  sur- 
gery (myomectomy)  for  women  who  want  to  be 
pregnant. 

• Epidemiologic  studies,  including  those  that  con- 
sider racial  differences,  should  elucidate  the  natu- 
ral course  of  the  disease. 

• Biomedical  research  should  examine  the  etiol- 
ogy of  uterine  leiomyomata  and  the  effects  of 
various  hormones  on  neoplastic  growth. 

• Newer  methods  of  management  (perhaps  non- 
surgical)  should  be  explored. 

Chronic  Pelvic  Pain 

Pelvic  pain  is  a common  disorder,  and  when  it  per- 
sists for  at  least  6 months  it  is  considered  chronic. 
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Chronic  pelvic  pain  may  be  secondary  to  a recog- 
nized disease  process  or  to  disturbed  function  of 
appai'ently  normal  organs.  This  condition  can  be 
devastating,  interfering  with  normal  family  and 
work  activities  and  frequently  necessitating  repeated 
surgical  procedures,  often  without  resolution  of 
the  underlying  disease. 

• Epidemiologic  studies  should  define  the  etiol- 
ogy, pathophysiology,  and  natural  course  of 
chronic  pelvic  pain. 

• Methods  for  effective  management  of  chronic 
pain  must  be  developed  and  evaluated  in  a 
diverse  population. 

• Studies  should  define  the  psychological  issues 
associated  with  chronic  pelvic  pain  and  the 
most  effective  therapeutic  regimens  for  this 
condition. 

Premenstrual  Syndrome 

Many  women  experience  changes  in  mood  and 
physical  well-being  prior  to  menstruation.  The  term 
“premenstrual  syndrome”  (PMS)  is  used  to  describe 
the  disorder  when  the  changes  become  so  severe 
that  they  are  distressing  to  the  individual  affected. 
The  prevalence  of  PMS  may  be  as  high  as  30  to 
40  percent.  The  etiology  is  obscure:  PMS  may  in 
fact  consist  of  a group  of  clinical  entities,  and  a 
multitude  of  etiologic  factors  may  be  involved.  Never- 
theless, in  many  instances  the  symptoms  are  suffi- 
ciently severe  as  to  interfere  with  normal  life 
functions  and  therefore  necessitate  treatment. 

• Epidemiologic  studies  should  define  the  preva- 
lence, various  etiologies,  and  natural  course  of 
PMS. 

• Diagnostic  criteria  for  PMS  need  to  be  developed. 

• Research  should  define  the  psychological 
issues  associated  with  PMS. 

• Effective  treatments  for  PMS  need  to  be  explored 
and  evaluated. 

Psychosocial  Morbidity 

Depression 

Depression  is  a common  illness  in  the  general 
population.  The  results  of  the  Epidemiological 
Catchment  Area  (EGA)  survey,  which  collected 


information  on  the  prevalence  of  psychiatric  illness 
among  18,571  adults  in  5 communities  in  the 
United  States,  showed  that  6 of  every  100  persons 
interviewed  met  criteria  established  in  the  Diag- 
nostic and  Statistical  Manual  of  Mental  Disor- 
ders^ for  major  depression  or  dysthymia  on  a 
lifetime  basis.  An  additional  23  (per  100)  reported 
that  they  had  experienced  2 or  more  symptoms  of 
depression  on  a lifetime  basis.  Depression  is  espe- 
cially common  among  women:  5.7  out  of  every  100 
women  had  experienced  major  depression,  but 
only  2.7  out  of  every  100  men  had;  and  similarly, 
3.9  per  100  women  had  experienced  major  dysthy- 
mia, but  only  1.9  per  100  men  had.  Women’s 
excess  risk  for  depression  begins  after  puberty 
and  continues  throughout  life,  according  to  a 
recent  Institute  of  Medicine  report. 

Depressive  illness  exacts  a heavy  toll  in  terms  of 
loss  of  both  social  and  economic  functioning. 
Depression  is  a common  precursor  of  suicide  and, 
as  such,  is  significantly  associated  with  loss  of 
life.  Since  depressive  disorders  are  characterized 
by  somatic  symptoms,  such  as  disturbances  in 
sleep,  body  weight,  and  energy  level,  many  people 
seek  care  for  their  “medical”  problems.  Thus, 
depressive  disorders  contribute  to  demands  on 
the  physical  health  care  system. 

Although  diagnosis  and  treatment  of  depression 
have  been  the  focus  of  much  excellent  research, 
women’s  excess  risk  for  depression  has  not  been 
adequately  accounted  for.  Since  this  excess  risk 
appears  at  puberty,  it  is  assumed  that  it  is 
related  to  hormonal  events,  but  this  assumption 
needs  to  be  tested.  Gender  socialization  may  also 
be  a contributing  factor. 

• Research  should  investigate  why  excess  risk 
for  depression  emerges  among  women  after 
puberty,  along  with  the  possible  hormonal 
links  and  social  concomitants  of  depression. 

• The  links  between  early  childhood  experiences 
and  later  depression  need  to  be  addressed, 
along  with  the  connections  between  depression 
and  substance  abuse. 
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• Studies  should  determine  appropriate  treat- 
ments for  those  whose  depression  is  compli- 
cated by  a second  diagnosis,  such  as  substance 
abuse. 

Substance  Abuse 

The  use  of  psychoactive  drugs  is  common  among 
the  U.S.  population.  According  to  the  National 
Institute  on  Drug  Abuse’s  1990  National  House- 
hold Survey  on  Drug  Abuse,  32  percent  of  women 
and  42  percent  of  men  reported  some  lifetime  use 
of  illicit  drugs.  These  statistics  do  not  include  the 
legal  psychoactive  drugs — tobacco,  caffeine,  and 
alcohol — all  of  which  can  lead  to  addictive  disor- 
ders and  secondary  impairment  of  physical  and 
mental  health. 

The  gender  gap  still  exists  in  terms  of  levels  of 
drug  abuse,  but  this  gap  has  been  narrowing  in 
recent  decades.  Women  may  be  particularly  sus- 
ceptible to  advertising  and  media  presentations  of 
certain  drugs,  such  as  tobacco  and  alcohol,  which 
link  them  to  images  of  women’s  liberation;  con- 
sider, for  example,  the  slogan,  “You’ve  come  a 
long  way,  baby.” 

The  changing  social  patterns  of  drug  use  among 
women  are  closely  linked  to  other  social  factors 
that  structure  their  lives.  For  example,  the  crack 
epidemic  has  exacted  a massive  toll  in  some  inner 
city  areas  but  has  hardly  affected  those  residing 
outside  of  the  urban  ghetto.  Heavy  alcohol  con- 
sumption is  most  likely  to  develop  among  women 
working  in  traditionally  male-dominated  sectors 
of  the  economy.  In  general,  patterns  of  drug  use 
reflect  socioeconomic  status,  culture,  and  locale. 
All  of  these  are  shaped  by  market  forces,  as  those 
who  sell  illicit  drugs  strive  to  increase  their  mar- 
ket share.  The  complex  determinants  of  women’s 
drug  use  are  an  important  subject  for  future 
research  and  will  contribute  to  establishing  preven- 
tion programs. 

Treatment  of  women’s  addictive  disorders  is  a 
major  area  requiring  research  in  the  future.  We 
know  little  about  the  onset  or  course  of  addictive 
disorders  in  women.  While  it  is  clear  that  treat- 
ment programs  designed  for  men  do  not  seem 
appropriate  for  women,  it  is  less  clear  what  types 


of  programs  will  prove  able  to  assist  women  in 
recovery.  Also,  many  women  with  addictive  disor- 
ders suffer  from  other  problems,  such  as  poverty 
and  victimization,  which  must  be  attended  to  as 
part  of  the  treatment  program. 

• Investigations  should  determine  what  factors 
explain  the  sharp  increases  in  drug  use  among 
women  and  what  prevention  activities  will  be 
effective  in  light  of  these  changes. 

• Research  is  needed  to  understand  how  accultur- 
ation leads  to  increased  incidence  of  illicit  drug 
and  alcohol  use  among  Hispanic  women. 

• Researchers  should  investigate  what  programs 
can  support  the  recovery  of  women  during 
pregnancy. 

• The  links  between  substance  abuse  and  trauma 
need  to  be  explored.  Research  should  examine 
how  many  substance  abusers  have  a second 
psychiatric  diagnosis,  and  what  effect  this  “dual 
diagnosis”  group  should  have  on  the  organiza- 
tion of  treatment  programs. 

• More  research  is  needed  on  the  kinds  of  programs 
and  diagnostic  instruments  that  are  necessary: 
to  improve  diagnosis  and  treatment  of  female 
substance  abusers  and  for  women  who  have  been 
highly  stigmatized  because  of  their  use  of  drugs. 

• Research  should  investigate  the  role  of  male 
partners  and  significant  others  in  women’s  ini- 
tiation, continuation,  and  progression  of  drug  use. 

Trauma 

Psychosocial  and  physical  trauma  significantly 
compromise  the  health  of  women  during  the 
young  adult  to  perimenopausal  years.  The  model 
shown  in  Figure  2 depicts  the  spectrum  of  ante- 
cedents and  risk  factors  for  events  leading  to  phys- 
ical and/or  psychosocial  injury;  it  demonstrates  the 
physical  and  social  environmental  dimensions 
that  interact  with  individual  biological,  develop- 
mental, and  psychologic  processes.  The  spectrum 
of  events  is  broad,  and  those  events  that  can  be 
characterized  as  definable  occurrences  are  empha- 
sized. Many  of  these  events  can  be  prevented, 
along  with  many  of  the  outcomes  of  those  events 
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“In  the  case  of  violent  victimiza- 
tion, stress  may  be  prolonged.  Pro- 
longed stress  can  cause  not  only 
changes  in  the  endocrine  system, 
hut  also  in  the  immune  and  cen- 
tral nervous  systems.  ” 

Gwen  Keita,  the  American 
Psychological  Association 

that  do  occur.  If  they  are  not  prevented,  the  out- 
comes can  at  least  be  addressed  in  such  a way  as 
to  reduce  the  likelihood  that  they  will  lead  to 
future  problems  (e.g.,  use  of  drugs  can  lead  to  a 
car  crash,  which,  in  turn,  can  lead  to  posttrau- 
matic  stress  disorder  [PTSD],  which  can  then  lead 
to  further  drug  use).  While  an  awareness  of  the 
relationships  among  these  areas  is  useful,  psy- 
chosocial morbidity  and  injxiries  will  be  discussed 
separately  in  this  discussion  for  the  sake  of  clarity. 

Research  on  women’s  psychosocial  morbidity  needs 
to  measure  the  effects  of  class,  ethnicity,  and  race,  as 
well  as  the  effects  of  gender  roles  and  sociahzation. 
Such  research  needs  to  be  cognizant  of  the  multi- 
ple roles  women  occupy — as  children,  parents, 
wives,  and  workers — and  of  the  ways  in  which  their 
illnesses  are  generated  from  their  interaction  with 
their  social  environments.  Finally,  given  the  vast 
scope  of  recent  changes  in  many  communities,  espe- 
cially poor  communities,  research  needs  to  sustain 
a broad  perspective  on  the  multiplicity  of  niches 
occupied  by  women  in  both  sickness  and  health. 

In  the  psychiatric  literature,  “trauma”  is  often 
defined  as  an  event  that  is  unusual  or  outside  the 
range  of  ordinary  human  experience  and  highly 
stressful.  Examples  include  rape,  life-threatening 
accidents,  and  witnessing  a murder.  Both  physi- 
cal and  sexual  abuse  are  important  categories  of 
trauma  that  can  occur  in  the  lives  of  women  and 
that  may  undermine  their  mental  health.  Victim- 
ization of  women  and  its  consequences  for  health 
during  the  remainder  of  their  lives  needs  to  be  studied. 

PTSD  is  an  illness  that  may  occur  in  the  wake  of 
a traumatic  event.^  Rates  of  PTSD  measure  the 
extremes  of  illness  antecedent  to  trauma  and  so 
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provide  a minimum  estimate  of  the  psychiatric 
morbidity  that  could  be  attributable  to  a trau- 
matic event.  Rates  of  PTSD  in  any  group  will 
vary  with  the  rate  of  exposure  to  trauma,  the 
background  stress  against  which  the  trauma 
occurs,  and  the  nature  of  the  trauma.  In  a recent 
study  of  young  adults  in  Detroit,  Breslau  and 
coworkers^  found  that  39  percent  of  young  adults 
had  been  exposed  to  a traumatic  event  at  least 
once  in  their  lifetime.  Of  those  who  had  experi- 
enced trauma,  24  percent  had  developed  PTSD. 
Other  findings  from  this  important  study  are  that 
83  percent  of  those  who  had  PTSD  had  one  or 
more  other  psychiatric  or  substance  use  disorders 
in  their  lifetime,  and  personal  assault  and  sudden 
injury  affected  both  genders  equally  in  terms  of 
developing  PTSD,  but  women  were  more  vulnera- 
ble than  men  to  developing  the  disorder  when  fac- 
ing crises  such  as  the  sight  of  someone  else  being 
killed  or  seriously  hurt  or  news  of  the  violent 
death  of  a close  relative  or  friend.  Among  women 
who  had  been  raped,  80  percent  developed  PTSD. 

Breslau  and  colleagues^  point  out  the  need  for 
studies  to  demonstrate  the  effects  of  geographic 
and  socioeconomic  conditions  on  rates  of  trauma. 
In  recent  work  with  women  who  use  crack  cocaine 
and  hve  in  poor  inner  city  neighborhoods,  Fullilove 
and  coworkers  (unpublished  data)  found  that  98 
percent  had  experienced  at  least  one  traumatic 
event,  and  more  than  half  had  developed  PTSD. 

PTSD,  in  itself,  may  lead  to  the  development  of 
other  illness.  For  example,  45  percent  of  those  in 
the  Detroit  study  who  had  PTSD  also  had  a diag- 
nosis of  substance  abuse.  Similarly,  comorbidity 
of  substance  abuse  and  PTSD  is  common  among 
Vietnam  veterans.  Additional  research  is  needed 
to  clarify  the  relationship  between  traumatic  and 
addictive  disorders.  Addictive  disorders  are  not 
the  only  illnesses  that  may  follow  trauma;  recent 
work  by  other  researchers  has  found  that  child- 
hood sexual  and  physical  abuse  are  common  among 
those  diagnosed  later  in  life  with  a mental  health 
condition  such  as  borderline  personality  disorder 
or  multiple  personahty  disorder.  Because  the 
research  in  this  area  is  still  in  its  early  stages,  we 
do  not  yet  have  an  accurate  assessment  of  the  bur- 
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den  of  mental  illness  that  might  be  attributable  to 
the  experience  of  traumatic  events. 

Physical  and  sexual  abuse  have  special  relevance 
for  women.  Women,  who  are  usually  smaller  than 
men,  are  more  susceptible  to  physical  abuse.  Also, 
women  often  have  difficulty  in  obtaining  support 
after  the  experience  of  victimization;  in  many  typi- 
cal accounts  of  suppressing  a history  of  abuse, 
women  who  were  sexually  abused  as  children 
recount,  “My  mother  told  me  to  stop  lying”;  others 
who  were  beaten  by  their  husbands  relate  that 
they  were  asked,  “What  did  you  do  to  make  him 
so  angry?”  More  recently,  mental  health  practi- 
tioners and  researchers  have  begun  a serious 
“uncovering”  of  these  experiences  of  abuse.  Careful 
research  in  the  field  of  trauma,  highlighting — but 
not  limited  to — physical  and  sexual  abuse,  will 
undoubtedly  reshape  many  current  theories  about 
the  etiology  and  treatment  of  mental  illness. 

• Studies  should  determine  the  community-wide 
prevalence  of  physical  and  sexual  abuse. 


• It  is  important  to  find  out  if  rates  of  abuse  vary 
by  community  and,  if  so,  what  factors  appear  to 
influence  these  rates. 

• Studies  should  determine  what  treatments  are 
best  for  survivors  of  abuse. 

• The  links  between  experiences  of  abuse  and 
other  psychiatric  illnesses  need  to  be  explored. 
Whether  psychiatric  illnesses  differ  according 
to  what  point  in  a woman’s  life  she  suffers 
abuse  also  should  be  studied. 

• Research  needs  to  investigate  how  the  experi- 
ence of  abuse  may  shape  a woman’s  function- 
ing in  intimate  relationships. 

• The  kinds  of  training  and  diagnostic  tools  that 
can  improve  the  diagnosis  and  treatment  offered 
to  survivors  of  abuse  should  be  identified. 


Figure  2, 

Antecedents  and  Consequences  of  Injury  Events:  A Conceptual  Model* 
Antecedents/Risk  Factors  Events  Outcomes 

Social  stratification 

Physical  abuse/assault 

Physical  morbidity/mortality 

-racism,  sexism,  SES 

Sexual  abuse/assault 

-injury 

Motor  vehicle  crashes 

-infection 

Social/environmental  conditions 

Dmg  ingestion 

-maintenance 

War 

Psychosocial  morbidity 

-natural  disaster 

Natural  disasters 

-mental  illness 

Fires 

-addiction 

Hazard  availability 

Falls 

-long-term  care 

-drugs,  weapons,  toxins. 

On-the-job  injury 

-eating  disorders 

infectious  agents 

Acts  of  oppression 

Individual  characteristics 
-previous  personal  history 
-intoxication 
-occupation 

*This  is  OBiy  a partial  list  of  the  many  elements  that  may  be  involved. 
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Injuries 

‘7/1  the  United  States,  1 death  in 
every  12  is  the  result  of  injury. 

Severe  injury  is  the  leading  cause 
of  death  up  to  the  age  of  44,  and 
up  to  the  age  of  34  it  kills  more 
people  than  all  other  diseases  com- 
bined.” 

Margaret  F.  Longo,  American 
College  of  Surgeons 

In  this  discussion,  unless  otherwise  noted,  inju- 
ries include  all  forms  of  intentional  and  uninten- 
tional acute  trauma  such  as  motor  vehicle 
crashes,  drownings,  poisoning,  fires  and  burns, 
falls,  and  gunshot  wounds.  These  events  may 
occur  in  any  setting — in  the  home,  in  the  work- 
place, in  vehicles,  or  during  recreational  activities. 

Injury  is  the  third  overall  leading  cause  of  death 
in  the  United  States  and  the  leading  cause  among 
the  population  ages  1 to  44.  Although  the  rates  of 
injury  are  greater  for  males  than  for  females  at 
all  ages,  injury  is  the  leading  cause  of  death  for 
females  ages  1 to  37.  In  the  15-44  age  group,  inju- 
ries account  for  35  percent  of  all  deaths  to  women 
(compared  with  50  percent  of  the  deaths  for  males 
in  the  same  age  range).  This  translates  to  more 
than  17,500  total  injury  deaths  annually  among 
females  in  the  15-44  age  group  and  40,000  total 
injury  deaths  annually  among  females  of  all  ages 
in  the  United  States.  For  every  injury  fatality 
involving  a 15-  to  44-year-old  woman,  there  are 
an  estimated  715  medically  treated  injuries 
involving  women  of  this  age  group  (including 
patients  who  were  hospitalized  as  well  as  those 
who  received  only  outpatient  care). 

As  a proportion  of  injuries  among  females  of  all 
ages,  the  15-44  age  group  accounts  for  42  percent 
of  the  deaths  from  injury,  48  percent  of  the  mor- 
bidity (defined  as  hospitahzation  or  use  of  medical 
care  outpatient  services)  from  injuries,  and  51  per- 
cent of  the  lifetime  costs. 


Years  of  life  lost  from  injury  mortality  versus 
other  causes  reflect  the  effects  of  injuries  on  the 
younger  ages.  For  women,  the  average  number  of 
life  years  lost  due  to  injury  fatality  is  35  years, 
while  the  comparable  figure  for  heart  disease  is 
11  years,  and  for  neoplasms,  17  years. 

Because  of  inadequacies  in  existing  data  systems, 
more  is  known  about  the  characteristics  of  the 
injuries  that  result  in  death  than  those  that  are 
not  fatal.  This  is  an  area  that  must  receive  spe- 
cial attention  if  we  are  to  expand  our  knowledge 
about  the  nature  of  the  injury  problem  in  any  seg- 
ment of  the  population.  According  to  1986  death 
certificate  data,  the  leading  causes  of  fatal  injury 
among  U.S.  women  between  ages  15  and  44  are 
motor  vehicle  accidents  (37  percent  of  the  injury 
deaths),  homicide  (19  percent),  and  suicide  (19 
percent).  Although  firearms  are  less  likely  to  be 
used  in  homicides  or  suicides  among  women  as 
compared  with  men,  they  are  used  in  approxi- 
mately 45  percent  of  all  suicides  among  15-  to  44- 
year-old  women  and  more  than  half  of  all  female 
homicides.  Police  data  indicate  that  about  30  per- 
cent of  adult  female  homicide  victims  are  mur- 
dered by  a family  member  or  acquaintance.  To 
what  extent  these  events  represent  the  culmina- 
tion of  ongoing  domestic  violence  is  not  clear,  but 
one  estimate  is  as  high  as  20  percent.  In  addition, 
homicides  that  occur  at  work  are  the  major  cause 
of  occupational  fatality  for  women,  accounting  for 
more  than  40  percent  of  all  occupational  fatalities 
among  the  working-age  population  of  women.  If 
murders  among  women  working  in  the  home  were 
included,  the  numbers  would  undoubtedly  be  con- 
siderably higher. 

Motor  vehicle  injuries  are  most  frequent  among 
occupants  of  passenger  cars.  Higher  rates  of  such 
injuries  occur  in  rural  settings,  where  crashes 
tend  to  happen  at  higher  speeds.  In  approximately 
70  percent  of  fatal  nighttime  crashes,  female  driv- 
ers are  legally  drunk  (blood  alcohol  concentrations 
greater  than  or  equal  to  . 10  mg  percent),  compared 
with  80  percent  for  males.  As  with  males,  the  risk 
to  females  of  being  involved  in  a fatal  car  crash  is 
greatest  between  ages  15  and  24. 

Mortality  trends  for  all  types  of  injuries  reveal 
that  the  patterns  of  injuries  for  women  are  approach- 
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ing,  and  sometimes  mirroring,  those  for  men. 
While  the  overall  rates  for  both  men  and  women 
are  declining,  the  rates  for  women  are  declining 
less  rapidly  than  for  men. 

Patterns  of  injury  requiring  hospitalization  differ 
from  those  for  fatal  injury.  As  with  fatalities, 
these  rates  are  higher  among  women  ages  15-24 
than  those  in  the  25-44  age  group.  Motor  vehicles 
are  responsible  for  the  largest  share  of  the  nonfa- 
tal  hospitalization  injuries  to  women  ages  15-44. 
For  the  15-  to  24-year-old  women,  the  second  lead- 
ing cause  of  injury-related  hospitalization  is  poi- 
soning; for  25-  to  44-year-old  women,  the  rates  of 
hospitalization  are  higher  for  falls. 

Because  injury-related  deaths  occur  at  younger 
ages,  the  mortality  costs,  calculated  over  the  life 
expectancy  of  the  individual,  are  much  greater 
than  are  those  from  other  causes.  For  example, 
the  per-person  mortality  cost  for  an  injured 
female  is  nearly  $222,000,  whereas  comparable 
figures  for  heart  disease  and  neoplasms  are 
$33,000  and  $85,000,  respectively.  Economic  costs 
for  injury  vary  by  cause.  For  women  in  the  15-  to 
44-year-old  age  range,  the  total  costs  associated 
with  injuries  from  motor  vehicles  are  far  greater 
than  for  any  other  type  of  injury.  However,  on  a 
per-case  basis,  drownings  (and  near  drownings)  and 
injuries  from  firearms  far  exceed  the  costs  for  motor 
vehicle-related  injmies.  Among  women  ages  15-44, 
the  average  cost  of  injury  for  drowrungs/near  drown- 
ings is  roughly  $200,000;  for  injmies  from  firearms, 
the  costs  are  in  the  range  of  $30,000  to  $67,000 
for  these  women.  This  is  about  10  times  the  cost 
per  person  for  injuries  involving  motor  vehicles. 

To  address  this  range  of  issues,  a broad  research 
agenda  is  recommended.  Increased  attention 
should  be  paid  to  the  role  of  the  physical,  social, 
and  cultural  environment  in  all  phases  of  the 
injury/trauma  continuum,  as  well  as  to  applied 
intervention  research  aimed  at  preventing  situa- 
tions posing  high  risk  for  injury  events  and  their 
outcomes.  Better  methods  are  needed  for  measur- 
ing, recording,  and  retrieving  consistent  and  accu- 
rate information  about  the  risks  and  both  short- 
and  long-term  consequences  of  traumatic  injurj^ 
Also,  the  scope  of  research  on  traumatic  injury 
needs  to  be  much  broader;  this  can  be  accomplished 
by  including  a broad  base  of  social  science  disciplines. 


Risk  Factorslincidence  Trends 

• Concentrated  attention  needs  to  focus  on  the 
role  of  alcohol  use  among  women  as  a contribu- 
tor to  risk  of  injury.  Analysis  of  trends  should 
examine  how  women’s  drinking  patterns  have 
changed  over  time  and  how  this  is  related  to 
trends  in  injury  occurrence.  The  role  of  adver- 
tising of  alcohol  for  women  should  be  scruti- 
nized more  closely,  and  efforts  to  reduce  alcohol 
consiunption  and  their  differential  effects  among 
female  populations  should  be  targeted. 

“/  would  certainly  like  to  make  a 
plea  for  extending  our  interest 
well  beyond  the  biomedical  precur- 
sors of  disease,  and  look  at  some  of 
the  societal  influences  on  illness. 

For  example,  in  the  area  of  injury 
prevention,  we  are  very  much  con- 
cerned about  the  advertising  of 
alcohol  being  beamed  toward 
women.” 

Susan  P.  Baker,  Professor, 

Department  of  Health  Policy  and 
Management  and  Co-Director, 

Injury  Prevention  Center,  The 
Johns  Hopkins  University 

• The  impact  of  changing  patterns  of  women’s 
independence  on  driving  behavior,  exposure  to 
driving-related  hazards,  and  risks  related  to 
alcohol  use  should  be  explored. 

• Patterns  of  work  that  might  put  women  at  risk 
for  on-the-job  homicide  should  be  examined  care- 
fully, with  particular  emphasis  on  strategies  to 
ensure  that  workplaces  and  work  schedules  pro- 
vide maximum  protection  for  female  employees. 

• As  a means  for  developing  interventions  across 
settings  and  for  all  populations,  the  positive 
effects  that  the  presence  of  female  workers  can 
exert  on  workplace  safety  should  be  studied 
more  carefully. 
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• Research  needs  to  examine  suicide  patterns 
more  closely  to  address,  among  other  issues: 
why  the  suicide  rate  for  Black  women  declines 
after  age  35  but  continues  to  rise  for  white 
women  until  it  peaks  at  ages  45-54;  how  increased 
firearm  use  by  15-  to  19-year-olds  has  been  a 
factor  in  increased  suicide  rates;  whether  suici- 
dal threats  and  expressions  of  depression  in 
women  are  taken  less  seriously  than  in  men; 
and  whether  the  most  appropriate  preventive 
actions  are  being  used  by  health  professionals. 

• Studies  should  determine  what  factors  have 
influenced  the  rise  in  homicide  against  women 
ages  25-34  in  the  past  decade,  when  rates  for 
males  were  decreasing.  Misogyny  is  an  important 
factor  to  consider  in  rising  homicide  rates  for  women. 

Interventions 

• The  effectiveness  of  current  strategies  to  reduce 
suicide,  homicide,  and  domestic  violence  must  be 
carefully  evaluated  (e.g.,  suicide  hot  lines,  war- 
rantless arrest  laws). 

• Better  interventions  to  reduce  injuries  of  all  types 
need  to  be  developed  and  implemented  through 
national,  state,  and  local  policy  initiatives,  as 
well  as  through  efforts  directed  at  communities 
and  individuals  throughout  the  life  cycle. 

• The  role  of  the  mass  media  in  setting  the 
public’s  agenda  for  injury  control  needs  to  be 
more  carefully  assessed,  with  attention  to  the 
role  of  the  press  in  reporting  injury  events  and 
to  portrayals  of  hazards  or  injury  prevention  in 
television  programming. 

• Improved  methods  to  understand  and  modify 
the  means  by  which  risk  information  is  commu- 
nicated to  policy-makers  and  the  public  must 
be  developed,  to  facilitate  better  understanding 
of  the  injury  problem  and  optimal  strategies 
for  prevention. 

• Exercise  and  diet  in  the  young  adult  and  meno- 
pausal years  influence  bone  loss,  a major  deter- 
minant of  one  important  type  of  injury  in  older 
women — fractures.  Research  should  address 
how  exercise  and  dietary  patterns  can  be  modi- 
fied in  these  important  earlier  years. 


Women  as  Family  Members 

• The  role  of  women’s  work  and  its  effects  on  child 
safety  should  be  studied  in  the  context  of  the  rela- 
tive risks  to  children  associated  with  various  child 
care  settings  and  the  cinxiety  about  access  to  qual- 
ity child  care  that  troubles  many  working  women. 

• The  effect  on  women’s  health  from  assuming 
all,  or  most  of,  the  work  in  the  home,  while  also 
working  outside  the  home,  needs  to  be  studied. 

• Greater  understanding  is  needed  about  the  rea- 
sons women  purchase  firearms  and  the  condi- 
tions under  which  they  are  stored  and  used.  Of 
particular  interest  are  gun  ownership  and  use 
patterns  in  female-headed  households  where 
desire  for  protection  and  risks  to  children  may 
both  be  substantial. 

• The  impact  of  long-term  disabling  injuries  to 
women  should  be  studied  in  the  context  of  eco- 
nomic and  social/emotional  hardships  for  fami- 
lies of  disabled  women. 

• The  impact  of  injuries  to  other  family  members 
should  be  studied  in  view  of  its  effect  on  female 
caretakers  to  these  injured  persons.  Families 
who  have  lost  a provider  to  death  should  be 
studied  for  the  effect  on  surviving  female  care- 
takers (e.g.,  effects  of  Black  male  homicide 
upon  Black  families). 

Surveillance/Measurement  Issues 

• Morbidity  surveillance  must  be  improved  so 
that  an  accurate  measurement  of  causes  of 
injury  for  both  inpatient  and  outpatient  visits 

is  possible.  One  strategy  is  to  require  that  infor- 
mation about  external  cause  of  injury  (“E  codes”) 
be  included  on  all  routine  reporting  forms.  Another 
is  to  ensure  training  in  E coding  for  all  person- 
nel responsible  for  medical  records  in  emergency 
departments  and  inpatient  records  departments. 
Also,  clinicians  should  be  certain  to  elicit  ade- 
quate information  from  patients  about  the  cir- 
cumstances of  injury  and  include  this 
information  in  the  medical  history. 

• Mechanisms  must  be  developed  to  ensure  that 
data  linkage  among  data  systems  for  morbidity 
and  mortality  is  possible. 
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• Improved  systems  of  recordkeeping  need  to  be 
implemented  to  monitor  injuries  in  the  work- 
place. These  systems  should  be  sensitive  to  spe- 
cific issues  associated  with  female  workers, 
such  as  including  a mechanism  to  code  on-the- 
job  injuries  for  women  working  in  domestic  sit- 
uations, in  part-time  jobs,  or  in  other  settings 
not  regulated  by  the  Occupational  Safety  and 
Health  Administration. 

• More  accurate  measures  of  domestic  violence,  sui- 
cide, and  on-the-job  injury  need  to  be  established. 

• Death  certificate  reports  of  poisoning  need  to 
distinguish  between  intentional  and  uninten- 
tional cases. 

Malignancies  in  Reproductive-Age 
Women 

Although  cancer  is  a leading  cause  of  mortality 
in  women  ages  15  to  44,  the  actual  incidence  is 
rather  low  for  this  age  group  when  compared  with 
women  ages  45  to  84.  Specific  incidence  rates  are 
presented  in  the  chart  below. 

Because  of  the  relatively  low  number  of  cancers 
diagnosed  in  women  of  this  age  group  (15-44)  as 
compared  with  older  women  (45-84),  it  is  appropri- 
ate to  consider  preventive  interventions  and  early 
disease  diagnosis  rather  than  treatment  strategies. 
There  are  four  broad  strategies  that  should  yield 
significant  positive  results  for  the  health  care  of 
women  ages  15  to  44.  Disease  prevention  may 
prove  to  be  the  most  effective  strategy,  since  the 
numbers  of  cases  of  cancer  diagnosed  in  this  age 
group  are  relatively  low.  Lifestyle  alterations  and 
the  use  of  oral  contraceptives  during  the  reproduc- 
tive years  could  potentially  decrease  the  incidence 
of  breast,  endometrial,  and  ovarian  cancer.  Early 
disease  detection  through  breast  and  cervical 
screening  is  of  proven  benefit  in  reducing  mortal- 
ity and  morbidity  associated  with  breast  and  cer- 
vical cancer.  However,  a significant  number  of 
women  do  not  undergo  these  tests  at  recom- 
mended intervals.  This  issue  has  been  addressed 
in  Healthy  People  2000:  National  Health  Promo- 
tion and  Disease  Prevention  Objectives.  Research 
is  needed  to  identify  why  women  and  health  care 
providers  do  not  follow  current  screening  guide- 


lines and  to  find  effective  ways  to  increase  compli- 
ance with  current  guidelines. 

Finally,  improved  treatment  strategies  are  desper- 
ately needed.  These  will  rely  on  a better  under- 
standing of  the  events  that  contribute  to  tumor 
initiation  and  promotion  at  the  molecular  and  cel- 
lular levels.  It  is  also  crucial  that  efforts  directed 
at  new  drug  development  continue. 

Breast  Cancer 

Breast  cancer  is  the  most  common  form  of  cancer 
in  women.  It  has  been  estimated  that  one  woman 
in  nine  in  the  United  States  will  develop  breast 
cancer  during  her  lifetime. 

Breast  cancer  is  a heterogeneous  disease;  a sin- 
gle, unifying  hypothesis  applicable  to  all  cases 
has  not  been  formulated.  Parity,  lactation,  and 
delayed  menarche  exert  a protective  effect.  Caf- 
feine and  alcohol  do  not  appear  to  increase  risk, 
whereas  the  effect  of  diet  remains  controversial. 
The  effect  of  maternal  use  of  diethylstilbestrol 
(DES)  on  subsequent  development  of  breast  can- 
cer has  not  been  determined. 

“If  all  women  over  age  50  had  regu- 
lar mammograms,  the  death  rate 
from  breast  cancer  in  this  country 
would  drop  by  one-third.” 

Luella  Klein,  American  College  of 
Obstetricians  and  Gynecologists 

A family  history  of  incidence  definitely  increases 
the  risk,  as  does  a prior  diagnosis  of  colon  cancer 
or  endometrial  cancer. 

• Studies  should  determine  the  role  of  oral  con- 
traceptives upon  later  risk  of  breast  cancer. 

• The  fact  that  only  one  case  of  breast  cancer  out 
of  four  can  be  accounted  for  by  known  risk  fac- 
tors indicates  that  additional  epidemiologic 
studies  are  warranted. 

• Studies  should  be  continued  on  DES-exposed 
mothers  and  their  offspring. 
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Site 

Cancer  Incidence  Rates  (per  100,000  women) 

15-19  20-24  25-29  30-34  35-39 

40-44 

GI  tract 

0.5 

0.8 

1.9 

4.4 

9.0 

19.2 

Colorectal 

0.1 

0.3 

0.9 

2.6 

5.5 

12.9 

Lung 

0.2 

0.3 

0.7 

1.3 

4.2 

15.4 

Breast 

0.0 

0.8 

7.4 

26.7 

86.2 

129.4 

Female  genital  tract 

2.7 

4.7 

11.9 

19.8 

30.2 

43.0 

Cervix 

0.5 

1.8 

7.2 

11.9 

15.9 

16.8 

Uterus 

0.0 

0.1 

0.8 

2.6 

6.5 

12.3 

Ovary 

1.1 

2.2 

3.2 

4.1 

7.1 

11.6 

Breast  cancer  is  considered  a hormonally  depen- 
dent neoplasm:  almost  all  aspects  of  the  normal 
development  and  differentiation  of  the  mammary 
gland  are  under  multihormonal  control.  The 
mechanisms  by  which  normal  mammary  tissue 
becomes  malignant  are  largely  unknown, 
although  numerous  clues  continue  to  emerge 
from  ongoing  molecular  biologic  studies.  Once 
established,  localized  hormone-dependent  tumors 
often  become  resistant  to  hormonal  manipulation, 
although  the  mechanisms  by  which  this  occurs 
are  also  largely  unknown. 

The  prognosis  for  women  with  breast  cancer  is  based 
on  a consideration  of  multiple  factors,  although 
there  is  no  generally  accepted  definition  or  prog- 
nostic model.  The  single  most  important  indicator 
is  axillary  node  status  and,  when  present,  the  num- 
ber of  nodes.  Other  clinical  prognostic  indicators 
include  standard  staging,  histopathologic  features, 
and  hormone  receptor  status.  A variety  of  histo- 
pathologic factors  have  been  associated  with  a 
poor  prognosis. 

• Improved  treatment  strategies  for  breast  can- 
cer are  imperative,  as  evidenced  by  the  statis- 
tic that  the  5-year  survival  rate  for  women 
diagnosed  with  breast  cancer  during  the  period 
1981-87  was  only  78  percent. 

• The  surgical  management  of  breast  cancer 
requires  ongoing  scrutiny. 


The  necessity  for  mastectomy  at  the  early  stage  of 
breast  cancer  must  be  questioned,  given  the  excel- 
lent survival  rates  achieved  by  lumpectomy  and 
radiation  therapy.  The  NIH  Consensus  Develop- 
ment Conference  provided  guidelines  for  the  treat- 
ment of  women  with  early-stage  breast  disease, 
but  these  recommendations  have  been  criticized 
because  they  excluded  women  over  the  age  of  70 
and  those  with  small  cancers  in  which  the  receptor 
status  was  imknown;  and  women  with  stage  I and 
II  cancers  were  combined  and  considered  as  a single 
group. 

Adjuvant  therapy  reduces  relapse  rates  and  pro- 
longs survival.  For  premenopausal  women,  the 
current  treatment  is  multidrug  therapy  for  6 months 
and  tamoxifen  or  short-term  chemotherapy;  for 
postmenopausal  women,  long-term  tamoxifen. 
Endocrine  therapy  has  emerged  as  a major  treat- 
ment for  early-stage  disease.  At  present,  a clinical 
trial  is  being  conducted  in  Europe  to  determine 
the  efficacy  of  prophylactic  tamoxifen  therapy  in 
reducing  the  incidence  of  breast  cancer.  There  are 
some  problems  with  this  study,  however,  includ- 
ing the  potential  risk  of  liver  cancer,  uterine  can- 
cer, and  cardiovascular  disease. 

The  issue  of  hormone  replacement  therapy  for 
these  women,  particularly  women  15  to  44  years 
of  age,  is  very  important,  since  relatively  large 
numbers  of  women  are  diagnosed  with  early-stage 
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disease  and  can  be  expected  to  live  for  prolonged 
periods  of  time.  At  this  time,  estrogen  therapy  is 
believed  to  be  contraindicated,  yet  the  scientific 
information  to  support  this  supposition  is  actually 
quite  limited. 

• Well-designed  studies  must  answer  the  ques- 
tion of  the  safety  of  hormone  replacement  ther- 
apy in  women  diagnosed  and  treated  for  breast 
cancer. 

Lung  Cancer 

Neoplasms  of  the  lung  have  increased  alarmingly 
in  women,  paralleling  an  increase  in  cigarette 
smoking. 

• Cigarette  smoking  remains  the  single  most 
important  risk  factor  in  lung  cancer,  so  research 
efforts  into  interventions  to  change  this  behav- 
ior are  appropriate. 

• Currently,  there  are  no  cost-effective  screening 
strategies  for  limg  cancer.  Few  patients  are  cured 
by  surgical  resection,  largely  because  the  disease 
has  usually  reached  an  advanced  stage  at  diagno- 
sis. Treatment  strategies  generally  employ  com- 
bination chemotherapy  and  radiation  therapy. 
Continued  research  in  treatment  strategies  is 
warranted. 

Colorectal  Cancer 

Colorectal  cancer  is  not  a particularly  common 
neoplasm  in  women  of  this  age  group.  Numerous 
studies  suggest  a relationship  between  colon  can- 
cer and  diet,  yet  this  remains  a controversial  sub- 
ject that  merits  further  study. 

The  screening  method  recommended  for  colorec- 
tal cancer  (sigmoidoscopy)  is  not  widely  accepted 
by  patients  nor  advocated  by  most  physicians, 
based  upon  practice  audits. 

• Continued  research  to  identify  additional  screen- 
ing tests  for  colorectal  cancer  that  are  accept- 
able to  patients  and  physicians  are  warranted. 

Cervical  Cancer 

Although  cervical  cancer  is  not  a major  problem 
for  women  of  this  age  group,  the  prevalence  of  pre- 
neoplastic lesions  is  increasing  among  these  women. 


The  etiology  of  cervical  cancer,  particularly  squa- 
mous cell  cancer,  has  been  associated  with  multi- 
ple sexual  partners,  initiation  of  sexual  activity  at 
an  early  age,  cigarette  smoking,  and  a history  of 
STDs.  The  effect  of  certain  dietary  deficiencies  as  a 
risk  factor  for  cervical  dysplasia  is  currently  a sub- 
ject of  debate.  Alterations  of  the  host  immune  system 
also  appear  to  be  important:  chronically  immuno- 
suppressed  women,  such  as  renal  transplant 
patients,  are  at  significantly  increased  risk  of 
developing  cervical  cancer.  Recently,  concern 
has  been  expressed  that  women  with  HIV  infec- 
tion and  AIDS  patients  may  also  be  at  increased 
risk  of  cervical  dysplasia  and  neoplasia. 

Recent  trends  clearly  demonstrate  a decline  in  the 
number  of  cases  of  invasive  cervical  cancer  diag- 
nosed during  the  past  10  years,  with  a concomi- 
tant increase  in  the  number  of  cases  of  preinvasive 
disease.  This  has  been  attributed  to  improved  screen- 
ing with  the  Papanicolaou  test.  Unfortunately, 
there  are  still  groups  of  women  who  do  not  avail 
themselves  of  periodic  Papanicolaou  tests.  In  addi- 
tion, there  is  considerable  controversy  in  the  htera- 
ture  concerning  optimal  screening  intervals  and  the 
appropriate  duration  of  cervix  screening. 

During  the  past  decade,  increasing  attention  has 
been  focused  upon  human  papillomavirus  (HPV) 
as  an  important  cofactor  in  cervical  pathology. 
Currently,  HPV  infections  of  the  lower  genital 
tract  are  occurring  in  epidemic  numbers,  although 
precise  statistics  are  not  available.  And  no  fully 
effective  treatment  strategies  for  this  infection  exist, 
even  though  it  is  an  area  of  intense  clinical  interest. 

Radiation  therapy  is  the  mainstay  of  treatment 
for  all  stages  of  cervical  cancer.  Because  the  infield 
failure  rate  increases  with  stage  of  disease,  there 
has  been  increasing  interest  in  the  development 
of  radiation  and  hypoxic  sensitizers.  To  date,  only 
hydroxyurea — in  addition  to  radiation  therapy — 
has  conferred  a survival  advantage  for  patients 
with  stage  III  cervical  cancer.  Various  combina- 
tions of  chemotherapy  have  been  tested,  but  an 
increase  in  response  or  survival  has  not  been  dem- 
onstrated consistently.  Hyperthermia  as  an  adjunct 
to  radiation  therapy  is  currently  being  investigated 
as  a new  treatment  strategy. 
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Except  for  those  women  who  develop  a recurrence 
in  the  central  pelvic  area  that  is  amenable  to  sur- 
gery, recurrent  cervical  cancer  following  radiation 
therapy  is  fatal.  Cisplatin  remains  the  single  most 
active  agent  for  recurrent  cervical  cancer,  but  the 
response  rate  is  only  30  percent,  and  reports  of  cures 
are  merely  anecdotal. 

• Research  should  identify  improved  treatment 
strategies  for  cervical  cancer.  Survival,  consid- 
ered stage  for  stage,  has  remained  largely 
unchanged  for  the  past  50  years. 

• Studies  should  identify  new  curative  treat- 
ments for  HPV  infection. 

Uterine  Cancer 

Uterine  cancer  is  the  fourth  most  common  cancer 
in  women.  There  is  evidence  that  the  age-stan- 
dardized incidence  rates  for  endometrial  cancer 
are  rising,  although  the  reason  for  this  is  not  clear. 

The  etiology  of  adenocarcinoma  of  the  endome- 
trium, which  is  the  most  common  uterine  neo- 
plasm, has  not  been  established.  Epidemiologic 
studies  have  demonstrated  an  association  between 
infertility  related  to  anovulation,  upper-body  obe- 
sity, and  age  at  last  delivery.  These  factors  all 
increase  exposure  to  unopposed  estrogen  and 
appear  to  contribute  to  the  development  of  good- 
prognosis,  estrogen-dependent  neoplasms  that 
exhibit  well-differentiated  lesions  with  limited 
myometrial  invasion  and  a low  incidence  of  retro- 
peritoneal pelvic  node  metastases. 

Although  unopposed  estrogen  appears  to  play  a 
role  in  the  etiology  of  some  endometrial  cancers, 
this  model  is  not  universally  applicable.  Differ- 
ences at  the  molecular  biologic  level  have  been 
identified  among  neoplastic,  hyperplastic,  and 
normal  endometrium  and  should  provide  insights 
into  the  initiation  and  promotion  of  these  lesions. 

The  diagnosis  of  endometrial  cancer  is  usually 
made  after  the  onset  of  vaginal  bleeding  in  a 
postmenopausal  woman.  There  has  been  some 
interest  in  the  development  of  vaginal  ultrasound 
as  a screening  test  for  uterine  cancer. 

Surgery  remains  the  mainstay  of  therapy  for 
uterine  cancer.  Adjunctive  radiation  therapy  is 
reserved  for  patients  with  high  risk  or  metastatic 


disease.  Metastatic  and  advanced  stage  disease 
may  be  treated  with  a variety  of  chemotherapeu- 
tic agents.  Adriamycin  and  cisplatin  exhibit  a 
dose-response  relationship  and  appear  to  be  the 
most  active  single  agents.  Progestins  have  also 
been  used  in  the  treatment  of  recurrent  endome- 
trial cancer,  with  a response  rate  of  about  30  per- 
cent for  a median  duration  of  10  to  12  months. 

• The  issue  of  hormonal  replacement  therapy  for 
women  diagnosed  and  treated  for  endometrial 
cancer  remains  controversial  largely  because  of 
the  small  series  reported  to  date.  This  area 
requires  further  investigation. 

Ovarian  Cancer 

“Ovarian  cancer  has  been  and 
remains  a lethal  disease,  and  the 
number  of  new  cases  is  on  the  rise. 

On  the  national  level,  20,500  new 
cases  of  ovarian  cancer  were  diag- 
nosed last  year  [1990],  and  12,400 
women  died  from  the  disease. 

Today,  ovarian  cancer  is  the  sec- 
ond most  common  gynecological 
malignancy,  surpassed  only  by 
endometrial  cancer.  And  it  kills 
more  women  than  all  other  gyneco- 
logical malignancies  combined.” 

Irma  E.  Goertzen,  President, 
Magee-Womens  Hospital 

Ovarian  cancer  is  the  most  lethal  of  the  gyneco- 
logic malignancies.  Most  ovarian  cancers  are  of 
epithehal  origin,  although  women  15  to  25  years  of 
age  are  more  likely  to  develop  germ  cell  tumors. 

In  general,  ovarian  cancer  is  a disease  of  post- 
menopausal women. 

The  risk  factors  for  ovarian  cancer  are  poorly  defined, 
although  the  role  of  heredity  is  receiving  increas- 
ing attention;  the  famihal  ovarian  syndrome  and 
L3mch  syndrome  II  are  two  weU-recognized  entities. 
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Ovarian  cancer  screening  is  a topic  of  great  inter- 
est not  only  to  clinicians,  but  to  the  lay  public  as 
well.  At  this  time  there  are  absolutely  no  data  to 
suggest  that  ovarian  cancer  screening  should  be 
adopted  as  public  health  policy,  although  there  is 
increasing  pressure  from  certain  groups  to  do  so. 
This  is  an  area  that  must  be  investigated  to  avoid 
the  widespread  use  of  a practice  that  is  not  help- 
ful and  could  in  fact  be  harmful. 

The  treatment  of  ovarian  cancer  begins  with 
aggressive  surgical  therapy,  followed  by  combina- 
tion chemotherapy.  Currently,  platinum-based 
regimens  produce  a response  in  60  to  80  percent 
of  women,  but  less  than  10  percent  of  these 
women  survive  for  10  years. 

• There  is  a pressing  need  for  more  effective  ther- 
apies for  ovarian  cancer.  There  is  considerable 
interest  in  using  taxol,  although  this  drug  is 
only  available  in  very  hmited  amormts,  and  efforts 
to  synthesize  it  have  been  unsuccessful  to  date. 

Cardiovascular  Disease 

During  the  20  to  30  years  that  represent  the 
young  adult  to  perimenopausal  period,  women  are 
at  far  lower  risk  for  cardiovascular  disease  or  dis- 
ability than  later  in  life.  However,  heart  disease 
and  cerebrovascular  disease  together  constitute 
the  third  most  common  cause  of  death  in  women 
of  this  age  group.  In  addition,  the  lifestyle  choices 
made,  as  well  as  insults  to  health  produced  by  dis- 
eases known  to  be  coronary  risk  factors,  contribute 
to  the  development  of  early  coronary  atherosclero- 
sis during  these  years.  Thus,  this  is  a critical 
period  for  implementing  preventive  measures  in 
hopes  of  altering  later  outcomes.  Lifestyle  factors 
including  diet,  exercise,  and  smoking,  as  well  as 
conditions  such  as  obesity,  hypertension,  and  dia- 
betes, are  areas  of  particular  concern. 

• Studies  of  cardiovascular  diseases  in  women 
should  take  advantage  of  both  current  knowl- 
edge about  these  illnesses  in  men  and  epidemio- 
logic studies  already  in  progress  to  focus  on  the 
mechanisms  of  this  disease.  This  is  especially 
important  in  light  of  the  primacy  of  preventive 
measures  in  this  age  group,  when  disease  can 
be  developing  and  is  often  subclinical.  In  addi- 
tion, such  information  might  permit  addressing 


“There  is  a large  body  of  evidence 
indicating  that  in  coronary  heart 
disease  we  are  dealing  with  a 
chronic  disease  process  which 
evolves  over  a long  period  of  time. 
The  sequelae  of  heart  disease  in 
women  usually  don’t  become  mani- 
fest until  after  menopause.  The 
most  effective  biomedical  interven- 
tion is  early  recognition  of  risk 
and  initiation  of  prevention  strate- 
gies in  younger,  premenopausal 
women.  ” 

Patty  Looker,  Executive  Director, 
The  National  Association  of 
Women 's  Health  Professionals 


several  diseases  at  once — both  scientifically, 
since  pathophysiologic  processes  are  often  inter- 
connected, and  clinically,  since  lifestyle  inter- 
ventions often  improve  overall  health  as  well 
as  prevent  specific  diseases. 

Future  research  should  focus  on  the  particular 
risk  factors  for  coronary  heart  disease  in  women, 
since  evidence  suggests  these  may  be  different, 
or  of  variable  importance,  compared  with  those 
for  men;  how  risk  factors  can  be  modified;  and 
whether  such  modification  can  alter  morbidity 
and  mortality.  This  is  particularly  important 
for  “established”  risk  factors,  such  as  lipopro- 
teins, which  are  considered  by  both  the  public 
and  the  scientific  commimity  to  be  primary  targets 
for  preventive  and  therapeutic  interventions. 

Future  considerations  of  cardiovascular  disease 
in  women  must  begin  with  a broader  understand- 
ing of  gender  differences  in  cardiovasculair  health 
by  addressing  normal  female  physiology.  Evidence 
suggests  that  myocardial  and  vascular  structure 
and  function  in  women  differ  from  those  in  men. 
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• Other  physiologic  factors  associated  with  car- 
diovascular risk,  which  are  known  to  affect  a 
variety  of  disease  states,  include  intra-abdomi- 
nal fat  (regional  adiposity)  and  hyperinsuline- 
mia/insulin  resistance.  These  entities  merit 
further  attention  because  they  are  likely  to  pro- 
vide keys  to  better  understanding  the  patho- 
physiology of  coronary  heart  disease,  hypertension, 
and  diabetes,  and  also  because  interventions 
directed  toward  improving  them  may  have  mul- 
tiple positive  effects. 

• A sedentary  lifestyle  has  been  linked  to  devel- 
opment of  atherosclerotic  coronary  artery  dis- 
ease, osteoporosis,  and  malignancy,  among 
other  disease  states.  Research  is  needed  to 
explain  the  mechanisms  for  such  relationships. 

• Description  of  the  normal  physiology  of  physi- 
cal activity  in  women,  including  the  acute  and 
chronic  effects  of  exercise  in  the  normal  state 
and  in  pregnancy,  is  limited.  Since  the  poten- 
tial healthful  effects  of  this  nonpharmacologic 
intervention  are  so  broad,  particular  attention 
should  be  directed  to  better  understanding  the 
physiologic  changes  associated  with  it. 

• The  female  physiologic  environment,  and  its 
impact  in  the  pathophysiology  of  subsequent 
disease  states  and  their  treatment,  must  be 
delineated. 

• Similarly,  racial  differences  must  be  explored. 

• There  is  also  evidence  that  cardiovascular  risk 
is  increased  in  women  with  polycystic  ovary 
syndrome.  This  association  must  be  explored. 

In  one  small  study  of  257  unselected  women, 

23  percent  had  polycystic  ovary  syndrome.^ 

Structural  heart  disease  in  women  of  this  age 
group  is  relatively  uncommon,  with  the  exception 
of  mitral  valve  prolapse  (MVP).  However,  the  true 
prevalence  of  clinically  important  myxomatous 
degeneration  is  unclear,  as  are  its  consequences 
in  women  as  opposed  to  men. 

Pregnancy  carries  a variety  of  cardiovascular  health 
risks  related  to  both  preexisting  heart  disease  (pri- 
marily congenital  and  valvular)  and  cardiovascular 


conditions  arising  from  pregnancy  itself,  such  as 
eclampsia.  Although  common,  and  a major  health 
risk  in  this  age  group,  cardiovascular  considera- 
tions are  poorly  understood,  and  therapy  is  usually 
empirical. 

Congenital  heart  disease  is  an  increasingly  com- 
mon finding  in  the  adult  population,  many  of 
whom  have  significant  residual  disease  or  disabil- 
ity. Diseases  related  to  vascular  reactivity  are 
more  common  in  young  women  and  include  such 
common  entities  as  migraine  headaches  and 
Raynaud’s  phenomenon  but  may  also  extend  to 
the  different  manifestations  of  hypertension  in 
this  patient  population,  as  well  as  to  the  syn- 
drome of  anginal  chest  pain  in  the  absence  of 
fixed  coronary  artery  disease. 

Some  forms  of  thrombotic  disease  are  more  com- 
mon in  women,  including  deep  venous  thrombo- 
sis, pulmonary  embolism,  and  a rare  entity, 
primary  pulmonary  hypertension.  The  risk  of 
thrombosis  is  substantially  increased  with  use  of 
birth  control  pills,  a frequently  used  medication 
in  this  age  group. 

Psychosocial  factors  have  been  shown  to  affect 
atherosclerosis  in  animed  models  of  coronary  heart 
disease  and  have  been  recognized  as  important 
modulators  of  disorders  such  as  hypertension  and 
MVP  in  humans. 

• Future  research  should  explore  the  appropriate 
endocarditis  prophylaxis  for  MVP  and  therapy 
for  associated  disorders  such  as  arrhythmias, 
atypical  chest  pain,  thromboembolism,  and 
mitral  regurgitation. 

• The  physiology  and  management  of  pregnancy 
in  women  with  congenital  heart  disease  deserve 
further  study. 

• Future  research  should  be  directed  toward  a 
better  understanding  of  normal  and  abnormal 
cardiovascular  physiology  during  pregnancy, 
the  mechanism  by  which  cardiovascular  dis- 
ease arises  from  pregnancy,  and  the  treatment 
of  cardiovascular  conditions  during  this  period. 
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• The  gender-related  differences  in  vascular  phys- 
iology, as  well  as  these  clinical  entities,  should  be 
examined  and  mechanisms  and  possible  thera- 
pies explored. 

• Gender-related  differences  in  hemostasis  and 
thrombosis  should  be  examined,  with  particu- 
lar reference  to  the  diseases  mentioned  as  well 
as  coronary  heart  disease. 

• The  biobehavioral  mechanisms  of  heart  disease 
should  be  elucidated. 

Special  Issues 

To  advance  progress  pertinent  to  these  years  of 
young  adulthood  to  menopause  will  require 
increased  collaboration  among  a variety  of  investi- 
gators, including  immunologists,  microbiologists, 
molecular  biologists,  experimental  pathologists, 
epidemiologists,  behavioral  scientists,  clinicians, 
and  others.  Funding,  training  mechanisms,  and 
research  infrastructure  must  be  developed  to  facil- 
itate and  promote  such  collaborations. 

Just  as  estrogen-receptor  positive  cancers 
respond  to  tamoxifen,  progesterone-receptor 
breast  cancers  should,  in  theory,  respond  to  an 
antiprogestin.  This  is  one  of  the  areas  of  inquiry 
related  to  the  drug  RU  486.  RU  486  has  been 
tested  for  a variety  of  hormonally  dependent  con- 
ditions. While  it  has  not  been  shown  to  be  effec- 
tive in  the  treatment  of  glaucoma,  premenstrual 
syndrome,  and  the  more  common  forms  of  Cush- 
ings syndrome  (corticotrope  adenomas),  it  does 
show  promise  in  other  areas. 

In  addition  to  the  much  publicized  use  of  RU  486 
as  an  abortifacient,  the  drug  has  other  potential 
applications.  Intramural  researchers  have  shown 
that  the  maturation  of  the  endometrium  is  delayed 
by  a small  daily  dose  of  RU  486,  an  indication 
that  it  may  have  useful  contraceptive  properties. 
Ongoing  studies  are  investigating  the  effect  on 
cervical  mucus  and  folliculogenesis.  Related  to 
the  possible  contraceptive  effects  of  RU  486  on 


the  endometrium  is  the  potential  effect  on  endo- 
metriosis. As  noted  earlier,  endometriosis  affects 
1 to  5 percent  of  women  of  reproductive  age  and 
may  be  associated  with  infertility.  Since  the  endo- 
metrium is  progesterone  dependent,  RU  486 
might  serve  as  an  additional  treatment  option 
because  current  therapies  have  drawbacks,  espe- 
cially for  women  seeking  pregnancy.  The  applica- 
tion of  RU  486  to  induce  labor  for  term 
pregnancies  might  have  considerable  clinical 
value,  but  remains  largely  untested. 

Meningioma  tumors,  which  have  estrogen  and 
progesterone  receptors,  may  also  be  susceptible  to 
RU  486.  As  such,  some  tumors  may  be  under  sex 
steroid  hormone  control  and,  thus,  a hormonal 
agent  such  as  RU  486  might  be  efficacious.  The 
Southwest  Oncology  Group,  with  a grant  from  the 
National  Cancer  Institute,  is  conducting  a clinical 
trial  using  RU  486  in  meningioma  patients. 
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# he  perimenopausal  to  mature  years  (ages 
45  to  64)  are  unique  in  a woman’s  life,  in 
part  because  of  the  occurrence  of  menopause. 
However,  the  fundamental  biologic  processes 
involved  in  menopause,  as  well  as  the  full  range 
of  its  consequences,  are  largely  unknown  at  this 
point.  Also,  during  these  years  many  of  the  major 
chronic  conditions  first  become  manifest,  and 
there  may  be  changes  in  risk  factor  status  that 
alter  vulnerabihty  to  disease  in  later  hfe.  For 
these  reasons,  research  on  the  middle  years  of  a 
woman’s  life  must  be  a high  priority. 


than  in  most  other  industrialized  societies. 
Approximately  3 percent  of  women  in  this  age 
group  have  a major  depressive  episode. 


“The  research  agenda  for  women’s 
health  should  he  expanded  to 
encompass  women’s  health  in  all 
life  stages,  not  primarily  during 
the  reproductive  years.  . . . Histori- 
cally, the  scope  of  women’s  health 
research  has  been  too  narrow.” 


Many  of  the  conditions  that  emerge  during  the 
perimenopausal  to  mature  years  are  pubhc  health 
concerns;  these  include  heart  disease,  cancer, 
arthritis,  depression,  disability,  and  injury.  The 
prevalence  of  many  of  these  conditions  is  high, 
and  the  rates  of  some  increase  markedly  from  the 
beginning  to  the  end  of  this  age  span.  These  prev- 
alence rates  indicate  the  toll  of  the  most  lethal  dis- 
eases. One  out  of  seven  women  in  this  age  range 
already  has  clinical  heart  disease;  lung  cancer  is 
the  leading  cancer  killer;  and  breast  cancer  is  the 
second.  One-third  of  U.S.  women  have  had  a hys- 
terectomy by  age  54,  a much  higher  prevalence 


Carol  S.  Weisman,  Professor,  The 
Johns  Hopkins  School  of  Hygiene 
and  Public  Health,  speaking  for 
the  American  Public  Health 
Association 

There  are  also  marked  differences  in  the  prevalence 
of  these  health  problems  in  minority  women.  For 
example,  diabetes,  a major  cause  of  morbidity,  is 
two  to  three  times  more  common  in  Blacks, 
Hispanics,  and  Native  Americans  than  in  whites. 
There  are  large  gaps  in  descriptive  data  on  major 
chronic  conditions  among  minority  women,  as 
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well  as  obvious  deficiencies  in  basic  knowledge 
about  the  reasons  for  these  documented  differences. 

Specifically,  recent  data  show  that,  among  white 
women  ages  45-54,  32.3  per  100,000  population 
have  coronary  heart  disease.  Black  women  in  this 
age  gi'oup  show  a rate  that  is  nearly  three  times 
as  high  as  among  whites — 76.5  per  100,000  popu- 
lation. These  rates  climb  dramatically  for  women 
ages  55-64 — to  138.1  for  white  women  and  243.5 
for  Black  women.  Conversely,  data  on  Native 
Americans  (from  the  1987  National  Health  Expen- 
diture Survey)  reveal  that  only  1 in  10  women 
(more  precisely,  10.1  percent)  in  this  same  age 
group  has  cardiovascular  disease. 

Breast  cancer  rates  are  slightly  higher  among 
white  women  than  among  Black  women.  For 
example,  in  women  ages  60  to  64,  rates  per 
100,000  population  were  279.0  for  Blacks  versus 

352.4  for  whites.  Conversely,  rates  for  lung  can- 
cer are  higher  among  Black  women:  for  white 
women  ages  45-49,  50-54,  and  55-59,  prevalence 
rates  were  34.3,  55.5,  and  113.3,  respectively;  for 
Black  women  in  these  age  groups,  the  rates  were 
53.8,  89.7,  and  135.9,  respectively. 

There  is  a relatively  high  prevalence  of  colon  can- 
cer among  Black  and  white  women  ages  55-59: 

57.4  and  71.8  per  100,000,  respectively.  This  num- 
ber rises  sharply  among  Blacks  in  the  age  group 
60-64  years,  to  115.9  per  100,000 — compared  with 

85.4  for  white  women  ages  60-64. 

Statistics  on  arthritis  are  not  currently  available 
by  5-year  age  group  and  racial/ethnic  group.  How- 
ever, the  1989  National  Health  Information  Sur- 
vey estimated  that  the  prevalence  among  all 
women  ages  45-64  was  nearly  one  in  three — 300.9 
per  1,000  population. 

The  prevalence  rates  on  osteoporosis  climb  stead- 
ily with  each  age  group  considered:  17.9,  39.2, 

57.7,  and  65.5  percent  for  women  ages  45-49,  50- 
54,  55-59,  and  60-64,  respectively,  in  one  study  on 
women  in  Michigan.  (In  this  group,  the  rate  for 
those  age  75  and  older  had  reached  89.0  percent.) 

Mental  health  problems  also  burden  women  in  this 
age  group.  In  a 1988  study  of  1-month  prevalence 


rates  among  women  in  a five-site  sample  that  con- 
stituted the  National  Institute  of  Mental  Health  Catch- 
ment Area  Program,  3 percent  of  women  ages  45-64 
had  had  a major  depressive  episode,  while  7.2  percent 
had  experienced  affective  disorders  of  some  type. 

Diabetes  is  particularly  common  among  women 
ages  45-64:  3.9  percent  of  white  women  45-54 
years  old  have  diabetes;  5.8  percent  of  white 
women  ages  55-64  have  this  condition.  Rates  are 
considerably  higher  among  nonwhite  populations. 
Among  Black  women  ages  45-54,  8.3  percent  are 
diabetic;  this  rate  climbs  to  14.2  percent  among 
Black  women  55  to  64  years  old.  Among  Native 
American  women  ages  45-64,  diabetes  is  extremely 
common:  21.8  percent  have  this  disease. 

The  extent  of  disability  among  women  ages  45-64 
is  difficult  to  quantify,  because  measuring  its 
prevalence  is  highly  dependent  on  the  definition 
selected  for  disability.  However,  in  examining 
U.S.  Health  Information  Study  data  from  1990, 
which  defined  the  most  severe  type  of  disability 
as  the  inability  to  carry  on  one  or  more  major 
activities  of  daily  life,  researchers  found  that 
among  women  ages  45-64,  this  type  of  disabihty 
was  present  among  6.5  percent  of  white  women, 

11.4  percent  of  Black  women,  9.3  percent  of  Hispanic 
women,  and  12.9  percent  of  Native  American  women. 

While  menopause  is  the  major  physiologic  event 
during  this  part  of  the  life  span,  the  perimenopausal 
to  mature  years  also  encompass  major  transitions 
in  social  roles  and  life  circumstances  for  women. 
For  example,  a substantial  number  of  women  will 
be  widowed  or  divorced  during  this  period,  increas- 
ing the  possibility  of  social  isolation.  For  women 
ages  45-54,  the  1990  census  data  show  that  5.3 
percent  are  widowed  and  14.4  percent  are  divorced. 
These  changes  may  affect  physical  and  emotional 
health.  Consequently,  study  of  their  effects  should 
be  incorporated  into  the  research  agenda. 

The  confluence  of  physical  and  psychosocial 
changes  that  occur  during  this  part  of  the  life 
span  necessitates  that  the  concept  of  health  should 
be  broad  and  not  limited  to  the  absence  of  disease. 
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Major  Themes 

The  working  group  identified  three  high-priority 
themes  under  which  specific  research  recommen- 
dations could  be  organized:  understanding  the 
effects  of  endogenous  and  exogenous  estrogen  on 
health;  understanding  the  effects  of  behavior  on 
health;  and  understanding  differences  in  health 
status  among  socioeconomic,  racial,  and  ethnic  groups. 

At  the  same  time,  working  group  members  recog- 
nize that  major  changes  have  occurred  in  recent 
years  that  greatly  influence  nearly  every  aspect  of 
women’s  lives;  these  changes  may  directly  affect 
the  health  of  women  and  include  multiple  social 
and  work  roles,  biological  influences  (e.g.,  occupa- 
tional and  environmental  exposure  on  the  inci- 
dence of  cancers),  and  interactions  between 
biological  and  social  factors  (e.g.,  the  interaction 
of  biological  changes  in  menopause  and  environ- 
mental stressors).  However,  the  deliberations  of 
this  working  group  when  considering  these  issues 
were  tempered  by  the  knowledge  that  attention 
was  being  afforded  these  issues  by  other  panels — 
for  example,  see  the  discussion  of  the  ramifica- 
tions for  mental  health  of  a woman’s  social 
context  in  the  report  on  Young  Adulthood  to  Peri- 
menopausal Years. 

The  major  research  recommendations  under  each 
of  these  themes  are  briefly  described  below. 

Key  Issues/Research 
Recommendations 

Effects  of  Estrogen  on  Health 

• Primary  and  secondary  prevention  trials 
should  be  done  to  assess  the  long-term  risks 
and  benefits  associated  with  estrogen  use.  The 
trials  should  assess  fractures,  heart  disease, 
breast  and  other  female  cancers,  cognitive  func- 
tion, and  quality  of  life  as  outcomes,  as  well  as 
morbidity  and  mortality  from  all  causes. 

• Observational  studies  should  be  done  to  deter- 
mine whether  estrogen  use  and/or  estrogen 
and  progestin  use  increases  the  risk  of  breast 
cancer. 


“Perhaps  the  most  immediate 
research  question  which  I believe 
ought  to  he  addressed  is  the  issue 
of  hormone  replacement  therapy 
in  women  past  the  menopause.  . . . 
I am  concerned  that  we  will  not 
have  sufficient  data  to  make  those 
practice  plans  most  beneficial  to 
the  women  who  will  be  taking 
those  hormones.  ” 

John  LaRosa,  Chairperson,  Task 
Force  on  Cholesterol  Issues, 
American  Heart  Association 


Studies  should  examine  the  transition  from  pre- 
menopausal to  postmenopausal  status,  includ- 
ing the  changes  that  occur  in  endogenous  estrogen 
levels  and  in  hormones  other  than  estrogen. 

Research  should  elucidate  the  cellular  and  tissue- 
specific  effects  of  estrogen  and  estrogen  deprivation, 
particularly  on  bone,  breast,  and  the  cardiovas- 
cular system. 

Studies  should  delineate  the  mechanisms  by 
which  estrogen,  progestin,  growth  factors, 
androgens,  and  neuropeptides  may  induce  cell 
transformations  and  promote  tumor  growth. 

Research  should  develop  and  test  alternatives 
to  estrogen  for  treatment  of  perimenopausal 
symptoms  and  for  the  prevention  of  heart  dis- 
ease and  osteoporosis  in  women  for  whom  estro- 
gen use  is  not  appropriate. 

Studies  should  assess  the  effects  of  early  meno- 
pause (whether  chemically,  surgically,  or  dis- 
ease induced)  in  breast  cancer  survivors,  as  well 
as  the  effects  of  hormone  therapy  in  this  group. 
Of  particular  importance  is  the  effect  of  hormone 
therapy  on  recurrence  of  breast  cancer,  the  devel- 
opment of  heart  disease,  and  quality  of  life. 

Research  should  monitor  the  long-term  conse- 
quences of  in  utero  exposure  to  diethylstilbes- 
trol  (DES).  A major  reason  for  performing  such 
follow-up  studies  is  to  alert  women  about  increased 
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risk  when  there  is  compelling  evidence  and  to 
reassure  them  about  those  outcomes  for  which 
the  evidence  is  weak  or  absent. 

Behavior  and  Health 

• Studies  should  identify  successful  interventions 
for  long-term  weight  management,  including 
interventions  to  increase  physical  activity  levels. 

• Research  needs  to  determine  optimum  clinical 
decision-making  strategies  for  women  with 
common  chronic  conditions  (e.g.,  cardiac  condi- 
tions). 

• Studies  should  identify  the  particular  stressors 
that  most  influence  women’s  health  and  the  bio- 
logic concomitants  of  stress  common  to  women. 

Socioeconomic,  Race,  and  Ethnic 
Differences  in  Health  Status 

• Investigations  should  identify  the  social,  genetic, 
and  biologic  determinants  of  differences  in  health 
status  among  women  of  different  socioeconomic, 
racial,  and  ethnic  groups. 

• Studies  should  determine  the  full  spectrum  of 
determinants  of  disability  and  injury  in  women 
of  various  socioeconomic,  racial,  and  ethnic 
groups. 

Any  research  initiative  directed  at  any  of  the 
questions  listed  above  should  include,  when  feasi- 
ble and  appropriate,  low-socioeconomic  and  minor- 
ity women  in  sufficient  numbers  to  answer  the 
research  questions  concerning  these  groups. 

Other  Important  Research  Areas 

The  following  research  questions  have  a high  pri- 
ority but  do  not  fit  neatly  into  any  one  of  the  research 
themes  noted  above. 


• Studies  should  identify  the  lipid  parameters  in 
women  that  indicate  a high  risk  for  cardiovas- 
cular disease.  This  work  could  lead  to  the  for- 
mulation of  a gender-specific  rational  strategy 
for  screening  heart  disease  in  women,  as  well 
as  knowledge  for  formulating  optimal  treat- 
ment and  prevention  strategies. 

• Research  should  determine  the  appropriate- 
ness and  cost-effectiveness  of  screening  strate- 
gies that  are  currently  proposed  or  in  practice 
for  women,  focusing  specifically  on  cholesterol 
and  bone  density  screening. 

Special  Issues 

The  NIH  should  stimulate  and  encourage  creativity 
within  the  scientific  community  in  developing  and 
executing  the  studies  needed  to  fill  the  research  gaps 
noted  here.  One  mechanism  for  doing  so  is  to  issue 
program  announcements  soficiting  the  development  of 
studies  in  targeted  subject  areas.  Thus,  investiga- 
tors win  be  given  the  opportunity  to  develop  ideas  on 
the  cutting  edge,  to  have  these  ideas  peer-reviewed, 
to  improve  them  appropriately,  and  eventually  to 
receive  funding.  This  funding  mechanism,  rather 
than  Institute-directed  research  via  Request  for  Pro- 
posals, is  in  the  best  interest  of  women’s  health. 

In  another  possible  mechanism,  funds  would  be 
set  aside  specifically  for  women’s  health  research. 

Experts  in  women’s  health  issues  and  sufficient 
representation  of  women  scientists  should  be 
included  on  standing  NIH  study  sections  and 
ad  hoc  review  committees.  Universities  and  other 
grantee  institutions  should  be  encouraged  to  pro- 
mote the  number  of  women  who  are  principal  inves- 
tigators on  research  grants.  Finally,  funding  should 
be  ensured  to  support  important  new  initiatives 
as  outlined  in  this  and  other  working  group  reports. 

The  manner  in  which  the  women’s  health  research 
agenda  is  implemented  is  just  as  important  as  the 
particular  research  questions  that  constitute  this 
agenda. 
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Cochairs: 
Robert  Butler,  M.D. 
Elaine  A.  Leventhal,  M.D.,  Ph.D. 


m oday,  women  constitute  approximately 
59  percent  of  the  U.S.  population  age  65 
and  older.  Among  people  age  85  and  older — a group 
whose  overall  size  is  expected  to  double  during  the 
next  few  decades — women  make  up  nearly  three- 
fourths  of  the  population.  Therefore,  it  is  impor- 
tant to  illuminate  the  natme  of  the  burden  home  by 
women  age  65  and  older  in  terms  of  the  health  prob- 
lems that  afldict  them,  especially  chronic  disease  and 
disability.  This  wiU  be  crucial  to  improving  the  health 
of  all  Americans  and,  at  the  same  time,  attaining 
a significant  reduction  in  total  health  care  costs. 

Women  as  a group  share  a biological  and  psycho- 
logical sturdiness  that  has  afforded  them  a dis- 
tinct survival  advantage  such  that,  throughout 
the  industrialized  world,  there  is  a mortality  gen- 
der gap  of  4 to  10  years  during  the  later  years  of 
life.  Females  are  also  somewhat  less  likely  to  suc- 
cumb to  the  violent  death  or  lung  disease^  that 
overtakes  many  males  in  their  first  half  of  life. 

Women  survive  through  the  decades  that  claim 
their  male  counterparts  with  cardiovascular  dis- 
ease and  cancer,  providing  care  and  succor;  how- 
ever, when  women  develop  these  diseases,  they 


may  no  longer  have  available  social  supports  or 
caregivers  for  themselves.  In  addition,  if  women 
survive  the  common  diseases,  they  often  live  long 
enough  to  develop  the  devastating  illnesses  that 
are  unique  to  the  very  old;  peripheral  vascular  dis- 
eases, geriatric  malignancies,  the  musculoskeletal 
arthritides  responsible  for  pain  and  immobility, 
and  neurological  degenerative  diseases  such  as 
dementia  and  movement  disorders. 

Besides  the  possible  loss  of  family  and  other  social 
supports,  there  are  other  psychosocial  burdens  with 
which  women  must  cope  during  the  years  past  age 
65.  These  include  transitions  between  roles  (from 
wife  to  widow,  for  instance),  the  psychological 
impact  of  devastating  illness,  loss  of  work-related 
self-esteem  after  retirement,  and  loss  of  esteem 
resulting  from  the  onset  of  frailty  and  dependency. 

Health  statistics  show  that  women’s  incidence  rates 
of  acute  conditions  (diseases  that  last  no  longer  than 
3 months)  over  their  life  span  is  20  to  30  percent 
greater  than  are  men’s.  In  all  of  the  principal  cate- 
gories of  acute  conditions,  an  excess  occurs  among 
females,  including  infective/parasitic  diseases, 
respiratory  conditions,  digestive  system  conditions. 
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and  injuries.  Furthermore,  after  age  65,  women 
experience  an  excess  of  chronic  conditions  as  com- 
pared  with  men  in  the  same  age  group.  Chronic 
conditions  are  long-term  health  problems- — both 
diseases  and  structural  or  sensory  impairments. 
Women’s  excess  prevalence  is  particularly  high 
for  several  musculoskeletal  conditions,  most  diges- 
tive disorders,  and  thyroid  diseases.  Prevalence 
rates  for  osteoporosis,  per  100  women,  were  rela- 
tively low  for  those  ages  45-49:  17.9;  but  for  all 
subsequent  age  groups,  incidence  rates  rise  rap- 
idly: 39.2  for  those  ages  50-54;  57.7  for  women 
ages  55-59;  65.6  for  females  ages  60-64;  and  73.5 
among  those  ages  65-69.  For  women  age  75  and 
over,  the  rate  was  89.0. 

Based  on  prevalence  rates  per  1,000  persons  that 
are  expressed  as  sex  ratios  (female/male),  recent 
data  serve  to  illustrate  the  excess  burden  of  chronic 
conditions  borne  by  women.  Women  ages  65-74 
more  frequently  had:  spastic  colon  (sex  ratio,  female 
to  male,  6.24);  thyroid  diseases  (ratio,  5.16);  chronic 
enteritis  and  colitis  (ratio,  2.62);  and  arthritis  (ratio, 
1.43)  than  men  of  the  same  age  group.  However, 
among  the  survivors  that  constitute  the  group  age 
75  and  over,  female/male  ratios  for  some  conditions 
more  closely  approach  parity:  for  example,  for  spastic 
colon,  this  ratio  is  2.25;  for  thyroid  diseases,  3.43. 

Further,  there  is  a body  of  clinical  geriatric  litera- 
ture reporting  unusual  presentations  of  disease. 
These  can  cause  diagnostic  dilemmas,  and  they 
also  serve  to  illustrate  some  of  the  gender-related 
differences  that  can  occur  in  onset,  pathophysiol- 
ogy, response  to  treatments,  and  outcomes.  How- 
ever, there  has  been  minimal  research  on  either 
the  gender-salient  or  gender-specific  biological  and 
psychological  (developmental)  processes  that  lead 
to  disease  and  frailty  in  older  women.  This  literature 
could  serve  to  generate  many  testable  hypotheses. 

Other  conditions  that  do  not  of  themselves  have  a 
severe  impact  on  physical  health  may  have  a 
major  impact  on  women’s  ability  to  function  and 
participate  in  life.  For  example,  there  are  more 
than  2 million  community-dwelling  adults  in  the 
United  States  who  experience  urinary  inconti- 
nence; twice  as  many  women  as  men  are  at  risk. 
Approximately  50  percent  of  all  residents  of  nurs- 
ing homes  are  incontinent. 


^‘When  you  look  at  the  overall  statis- 
tics— [for  example]  women  on  aver- 
age live  7 years  longer  than 
men — that  raises  significant 
implications  for  long-term  care 
and  coping  with  chronic  illness  ” 

Joan  Kuriansky,  The  Older 
Women’s  League 

Some  diseases  that  afflict  women  may  involve 
gender  differences  in  brain  dysfunction.  However, 
some  of  the  gender-related  differences  in  their 
incidence  may  simply  reflect  an  increase  in  sur- 
vival of  women  versus  men.  These  include  sleep 
disorders^’^  and  neurological  degenerative  diseases 
such  as  dementia,  certain  psychiatric  disorders, 
and  movement  disorders — notably,  tardive  dyski- 
nesia (which  occurs  more  frequently  in  older  women 
and  increases  further  with  any  type  of  brain 
damage)  and  a higher  rate  of  drug-induced  par- 
kinsonism. Sleep  disorders  in  particular  are  more 
common  in  elderly  women,  including  longer  sleep 
latency  and  early  morning  wakening.  Sleep  apnea 
with  hypoxia  may  be  underdiagnosed  in  women, 
especially  if  they  are  widowed  and  sleep  alone. 

Epidemiologic  studies  have  shown  that  there  is 
an  increasing  incidence  of  dementia  with  age — 
particularly  senile  dementia  of  the  Alzheimer’s 
type — in  older  women.  Over  age  70,  the  prevalence 
of  dementia  doubles  every  5 years.  These  primary 
neuronal  degenerative  diseases  may  be  more  com- 
plex in  etiology  than  is  currently  understood  and 
may  represent  gender-specific,  rather  than  gender- 
salient,  disease  processes. Alzheimer’s  disease 
may  be  associated  with  familial  risk,  increased  pater- 
nal age,  a family  history  of  Parkinson’s  disease,  and 
the  frequency  of  earlier  thyroid  disease  (especially 
in  women). 

Mental  health  problems  afflict  women  over  65 
years  to  a greater  degree  than  men  in  the  same 
age  group.  Several  are  more  prevalent  and  seri- 
ous in  women,  such  as  depression,  anxiety  spec- 
trum disorders,  mania,  and  late-onset  psychosis, 
especially  of  the  paranoid  type,  which  appears  to 
have  a 6:1  female-to-male  sex  ratio.  Depression 


124 


Life  Span  Working  Group — Mature  Years 


in  elderly  women  has  a prevalence  of  3.64  percent, 
versus  1 percent  in  elderly  men.  Research  needs 
to  address  the  problem  of  anxiety  in  elderly 
women.  In  general,  it  is  two  to  three  times  more 
common  in  women  than  men  and  includes  panic 
disorders,  phobias,  and  generalized  anxiety  disor- 
der. However,  social  anxiety  disorder  and  obses- 
sive/compulsive disorder  are  only  slightly  more 
common  in  women.  Not  enough  is  known  about 
anxiety  spectrum  disorders  in  elderly  women;  panic 
disorder  may  wane  while  phobias  persist.  It  is  known 
that  earlier  in  hfe,  mania  is  more  prevalent  in  males. 
However,  beyond  age  60,  prevalence  switches,  and 
mania  occurs  more  frequently  in  females. 

The  excess  in  incidence  rates  for  women  of  acute, 
chronic,  and  mental  health  conditions,  along  with 
any  concomitant  psychosocial  issues,  translates 
into  significant  problems  for  women  in  coping  with 
the  demands  of  daily  hfe.  Data  from  the  1990  National 
Health  Information  Survey  (NHIS),^  for  example, 
show  that  among  women  ages  65-74,  approximately 
one  in  five  is  either  unable  to  carry  on  a major 
activity  of  daily  living  or  limited  in  the  amount  or 
kind  of  activity  she  is  able  to  perform.  These  data 
show  that  women  currently  residing  in  nursing 
homes  outnumber  men  by  nearly  three  to  one. 

Major  Themes 

As  recommended  in  the  recent  report  by  the  Institute 
of  Medicine  Committee  for  a National  Research 

9 

Agenda  on  Aging,  Extending  Life,  Enhancing  Life, 
research  is  needed  to  address  the  gender-related 
molecular  and  cellular  physiological  processes 
important  to  the  last  decades  of  life  and  to  gain 
an  understanding  of  how  these  biological  changes 
influence  the  behavior  and  well-being  of  older 
women.  The  challenge  is  to  explore  how  the  develop- 
mental processes  in  basic  biology  across  the  life 
span  of  the  female  interact  with  psychosocial  fac- 
tors and  aging  such  that  wellness  is  maintained  in 
some  of  the  elderly,  whereas  Ulness  burdens  others. 

These  developmental  processes  include  alter- 
ations in  gonadal  function  that  accompany  meno- 
pause and  changes  in  pituitary  and  hypothalamic 
homeostasis,  as  well  as  senescent  immune  and 


neuroendocrine  function  in  women  over  age  65. 
One  goal  of  this  research  is  to  make  the  duration 
of  time  spent  in  the  frail  state  as  brief  as  possible 
before  death.  These  issues  are  important  because 
it  is  the  frailty  and  accumulated  illnesses  of  the 
elderly  that  not  only  strain  the  health  system — 
both  acutely  and  chronically — but  also  deprive  the 
old  of  dignity  and  quality  of  life  in  their  last  years. 

In  addition,  women  in  their  mature  years  experi- 
ence significant  psychological  and  social  changes 
across  the  life  span.  These  include  losses  of  many 
types  (e.g.,  death  of  loved  ones),  maladaptive  ill- 
ness and  health  behaviors,  and  transitions  between 
roles  (natural  versus  unnatural  sequences — for 
example,  the  death  of  children  or  having  to  func- 
tion as  parents  for  one’s  own  parents).  Since  women 
are  often  the  major  caregivers,  they  experience 
these  changes  most  acutely.  Potential  consequences 
include  increased  vulnerability  and  loss  of  control 
over  one’s  body,  a decline  in  self-care,  and  loss  of 
work-related  self-esteem,  possibly  accelerating  the 
onset  of  frailty  and  dependency. 

The  impact  these  changes  have  on  survival  is 
most  pronounced  for  women  of  lower  socioeco- 
nomic status  (SES).  This  fact  gives  rise  to  many 
cultural-  and  ethnic-relevant  questions.  Do  the 
issues  raised  reflect  economic,  social,  or  ethnic 
health  habits,  or  some  interplay  among  these  fac- 
tors? What  are  the  specific  barriers  to  access  and 
utilization  of  health  care?  What  are  the  psycholog- 
ical as  well  as  biological  implications  of  care-giv- 
ing for  and  by  the  mature  female?  How  does 
potential  institutionalization  and  fear  of  depen- 
dency impinge  on  women’s  health?  How  can  the 
increased  prevalence  of  depression  be  prevented 
or  reversed?  How  are  the  ethical  issues  of  provid- 
ing or  withholding  care  to  be  confronted  in  light  of 
the  recognition  that  the  latter  decision  is  essen- 
tially equivalent  to  rationing  of  care? 

To  provide  a framework  for  the  individual  studies 
that  investigate  the  causes  and  consequences  of 
disease  and  disability  in  older  women,  the  mecha- 
nisms— genetic,  neuropsychiatric,  psychosocial, 
immune,  and  hormonal — that  differentiate  men 
and  women,  and  how  these  affect  health  and  lon- 
gevity, need  to  be  determined.  Studies  are  needed 
to  explore,  for  example,  these  differences  between 
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men  and  women  in  relation  to  factors  such  as  body 
size  and  composition,  pharmacokinetics  and  phar- 
macodynamics of  drug  metabolism,  nutrition,  and 
brain  asymmetries  in  cerebral  blood  flow  and 
lateralization  patterns.  Research  should  encom- 
pass studies  of  anatomic  gender  differences  in 
relation  to  right-  and  left-handedness,  using  neu- 
ropsychological testing  and  brain  imaging  tech- 
niques. Although  most  studies  have  not  analyzed 
data  based  (at  least  in  part)  on  gender  differ- 
ences, one  or  two  such  studies  do  exist.  And,  as 
with  neuropsychological  testing,  data  need  to  be 
generated,  or  collected  from  existing  studies,  for 
the  “young-old”  and  “old-old.”  Brain  imaging  is 
evolving  for  neuropsychiatric  applications,  but 
gender  differences  need  to  be  explored  further. 

Other  important  research  areas,  which  will 
require  contributions  from  molecular  and  cell  biol- 
ogy, include  studies  of  gender-related  differences 
in  growth  factors,  including  neurotrophic  factors. 
There  is  also  a need  to  determine  the  specific 
interrelationships  between  environmental  and 
genetic  host  factors  that  result  in  conditions  such 
as  the  dementia  diseases.  High-priority  longitudi- 
nal studies  should  include  those  focused  on  evalu- 
ating the  relationship  of  age-related  memory  loss 
to  dementias  such  as  Alzheimer’s  disease. 

In  addition,  the  particular  biological  and  psychosocial 
mechanisms  that  result  in  women’s  vulnerability 
to  specific  diseases  and  to  frailty  need  to  be  deter- 
mined. Examples  may  be  found  in  studies  of  the 
frail  elderly  that  might  provide  a window  for  identi- 
fying the  risks  that  can  then  be  addressed  in 
research  on  prevention  and  health  maintenance. 
Biomedical  research  should  determine  the  factors 
that  modify  the  impact  of  these  biological  and  psycho- 
social mechanisms  in  subgroups  of  women  defined 
by  race,  SES,  health-related  behaviors,  occupation, 
reproductive  history,  and  dietary  patterns. 

Key  Issues/Research 
Recommendations 

Research  on  the  Long-Term  Effects 
of  Menopause  (in  Elderly  Women) 

• Major  longitudinal  studies  should  determine 
the  full  range  of  interactions  between  the  bio- 
logical processes  of  menopause  and  concomi- 
tant behavioral  and  social  factors,  to  assess  how 


these  affect  the  health  and  functioning  of  women 
during  their  older  years.  In  order  to  differenti- 
ate the  effects  of  menopause  from  those  of  aging 
and  compare  changes  in  women  with  those  in 
men  of  comparable  age,  bodily  changes  need  to 
be  monitored  in  bone,  the  cardiovascular  sys- 
tem, metabolism,  hormones,  immune  function, 
collagen,  strength,  fitness,  body  composition, 
and  psychological  and  sociological  variables. 

“There  is  little  information  on  the 
natural  course  of  the  endocrine 
system  and  tissue  changes  occur- 
ring during  menopause.  We  know 
very  little  about  the  wide  varia- 
tions in  symptoms  during  the 
menopausal  years — why  some 
women  notice  relatively  few  symp- 
toms and  others  experience 
degrees  of  dysfunction.” 

Patty  Looker,  Executive  Director, 

The  National  Association  of 
Women’s  Health  Professionals 

• Studies  should  establish  the  normal  range  of 
physical  and  mental  health  changes  that 
accompany  menopause  and  also  identify  the 
signs  and  symptoms  of  an  abnormal  menopausal 
course.  With  this  information,  clinicians  will  be 
able  to  identify  those  women  who  could  benefit 
from  various  kinds  of  therapy  during  meno- 
pause. In  particular,  little  is  known  about  the 
ways  in  which  women  are  affected  by  meno- 
pause in  the  social  and  behavioral  context. 

• Research  must  clarify  how  the  changes  that 
occur  at  menopause  affect  the  body  at  the  molec- 
ular biological  level,  as  well  as  on  how  these 
actions  may  have  influenced  the  overall  health 
of  older  women.  Eor  example,  it  is  not  known 
what  happens  when  bone  cells  are  deprived  of 
estrogen. 
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• Research  should  investigate  whether  these 
changes  at  the  cellular  level  can  be  altered  by 
factors  such  as  exercise. 

• Research  is  necessary  to  learn  the  mechanism 
by  which  important  physiological  variables 
such  as  low-density  lipoprotein  level  change 
after  menopause. 

• Studies  shoxdd  examine  how  changes  in  estrogen 
levels  after  menopause  might  alter  the  clinical 
response  to  drugs  and  other  kinds  of  therapies 
commonly  used  in  older  women. 

Substance  Abuse 

• The  most  common  patterns  of  substance  abuse 
(and  the  range  of  variation)  among  women  over 
the  life  span  need  to  be  determined.  These  pat- 
terns should  be  compared  with  those  obtained 
for  men  for  any  significant  differences. 

• Factors  that  lead  to  substance  abuse  versus 
avoidance  over  a woman’s  entire  life  span 
should  be  determined. 

• Differences  in  rates  of  alcohol  and  drug  metabo- 
lism consequent  to  aging  in  women,  and  how 
these  affect  the  use  and  abuse  of  alcohol  and 
drugs,  should  be  measured. 

• Studies  should  determine  the  precise  relation- 
ships between  the  use  of  alcohol,  tobacco,  pre- 
scription and  over-the-counter  medications, 
and  illegal  substances  in  socialization  and  the 
development  of  disability,  dementia,  and  psy- 
chosocial problems. 

Disability 

• New,  large-scale  epidemiological  studies 
should  be  conducted  to  provide  a comprehens- 
ive picture  of  the  prevalence  and  severity  of  dis- 
ability in  older  women;  comparative  data  on  men 
of  similar  ages  will  be  highly  useful  as  well. 

• Cross-sectional  studies  should  identify  the  cur- 
rent disability  status  of  elderly  women  in  differ- 
ent geographic  areas  (rural  versus  urban);  of 
various  racial  and  ethnic  groups;  in  differing 
living  arrangements;  and  of  differing  socioeco- 
nomic, marital,  amd  occupational  status. 


• Longitudinal  studies  are  also  important  to  eval- 
uate the  factors  responsible  for  the  development 
of  functional  disability  in  the  above-mentioned 
groups. 

• Research  should  investigate  the  consequences 
of  functional  disability  that  are  unique  to  the 
older  woman.  More  specifically,  investigations 
should  determine  the  effects  of  functional  dis- 
ability on  health  care  utilization,  health  percep- 
tions, SES,  and  quality  of  life.  For  example, 
functional  disability  in  one  domain  may  cause 

a woman  to  label  herself  as  old  or  ill. 

• Studies  should  explore  how  self-perceptions 
might  mediate  the  search  for  appropriate 
health  care  or  willingness  to  follow  recom- 
mended health  practices. 

• The  possible  role  of  interventions  such  as 
physical  activity  in  enhancing  a broad  variety 
of  functions  needs  to  be  explored.  Sufficient  pre- 
liminary data  have  been  collected  to  justify  a 
more  intensive  effort  to  define  the  types,  inten- 
sities, durations,  and  frequencies  of  physical 
activity  needed  to  produce  a significant  effect 
on  muscle  strength,  endurance,  bone  density, 
serum  lipids,  glucose  tolerance,  cardiovascular 
and  pulmonary  function,  atherogenesis,  and 
psychological  health  and  well-being. 

• Studies  should  clarify  the  influence  of  secular 
trends  (e.g.,  addictive  behavior,  exercise,  and 
diet)  on  the  risk  for  disability  in  the  various 
racial,  ethnic,  and  SES  groups. 

Preventive  Health  Behaviors 

• Research  should  discern  why  older  women,  as 
compared  with  younger  women,  have  lower 
rates  of  preventive  health  behaviors  for  breast 
cancer  and  other  conditions  to  which  they  are 
particularly  vulnerable.  For  example,  the  role 
of  socioeconomic  factors,  health  perceptions, 
social  supports,  attitudes  toward  aging,  and 
current  medical  practices  should  be  investigated. 

• Studies  should  determine  which  behavioral  or 
social  interventions  are  effective  in  motivating 
older  women  to  make  greater  use  of  preventive 
health  services. 
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• Investigations  are  necessary  to  learn  how  to 
motivate  health  care  practitioners  to  make 
greater  use  of  preventive  strategies  in  older 
women. 

Social,  Cultural,  and  Psychological 
Issues 

It  is  important  to  determine  the  ways  that  cul- 
tural and  social  environment  perceptions  of,  and 
attitudes  toward,  older  women  influence  their 
health  and  quality  of  life. 

Clinical  impressions  suggest  that  stereotypes 
concerning  unattractiveness,  asexuality,  and 
decreased  utility  to  society  can  result  in  infantiliza- 
tion  of  older  women  by  health  care  providers,  who 
may  be  less  willing  to  spend  time  with  their  elderly 
female  patients.  When  providers  exhibit  paternal- 
istic behavior,  they  minimize  the  patient’s  sense 
of  control. 

• Research  should  identify  the  prevalence  of  vari- 
ous forms  of  age  stereotyping  and  their  applica- 
tion to  specific  target  groups;  this  information 
is  highly  relevant  to  successful  interventions 
and  delivery  of  care. 

• Studies  should  analyze  the  ways  that  older 
women  influence  their  own  health  and  quality 
of  life.  Negative  self-perceptions  can  adversely 
affect  self-care  and  assertiveness  in  obtaining 
health  care,  as  well  as  increase  social  isolation 
and  dependency.  Possible  examples  for  potential 
research  areas  include  negative  body  image, 
lowered  self-esteem,  and  perceived  loss  of  control. 

• Studies  should  explore  how  these  self-percep- 
tions might  mediate  the  search  for  appropriate 
health  care  or  willingness  to  follow  recommended 
health  practices. 

• Psychological  factors  and  personality  variables 
that  mitigate  the  impact  of  health-  and  non- 
health-related  stressors  in  older  women  should 
be  explored.  Certain  individual  characteristics 
may  serve  to  buffer  the  elderly  from  the  effects 
of  stressors  and  thus  enhance  adaptation. 


• Studies  should  analyze  perceptions  of  control 
and  meaning,  attentional  and  attributional  fac- 
tors, and  problem-  and  emotion-focused  coping 
among  older  women. 

Use  of  the  Health  Care  System 

Diverse  factors — practical,  psychological,  cul- 
tural, and  educational  as  well  as  those  pertaining 
to  the  U.S.  health  care  system — may  play  a role 
in  restricting  access  to,  and  utilization  of,  health 
care  by  older  women.  Many  barriers  have  been 
identified,  but  we  know  little  about  the  relative 
impact  or  differential  impact  of  these  hindrances 
on  various  racial  and  ethnic  groups. 

Practical  barriers  to  health  care  in  older  women 
include  poverty,  cost,  transportation,  family 
responsibilities,  and  physical  accessibility.  Medi- 
cal system  barriers  include  physician  and  staff 
attitudes;  reimbursement  policies  that  effectively 
curtail  patient  contact  time  and  diagnostic  and 
treatment  options;  inadequate  knowledge  of  geri- 
atrics by  health  care  providers;  omission  of  appro- 
priate diagnostic  examinations  and  procedures 
such  as  routine  pelvic,  rectal,  and  breast  exams; 
and  exclusion  from  consideration  for  invasive 
treatment  modalities  such  as  coronary  artery 
bypass  grafting,  carotid  endarterectomy,  and  sur- 
gical correction  for  incontinence  and  prolapse. 

Psychological  barriers  to  health  care  in  older 
women  include  denial  of  illness,  fear  of  institu- 
tionalization, perceived  significance  of  symptoms, 
and  fear  of  negative  labeling  (e.g.,  as  senile  or 
incompetent).  Cultural  and  educational  barriers 
to  health  care  in  older  women  include  changing 
disease  models,  belief  in  different  modes  of  healing, 
and  lack  of  knowledge  about — and  familiarity 
with — the  health  care  system.  A variety  of  influ- 
ences may  affect  an  elderly  woman’s  decision  to 
initiate,  sustain,  or  resume  self-care,  screening, 
and  treatment  regimens. 
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• Research  should  determine  which  factors  play 
a role  in  determining  health  care  behaviors. 
These  factors  may  include  education,  race, 
social  support  networks,  cognitive  functioning, 
motivation,  psychological  status,  and  a sense  of 
effectiveness  in  managing  one’s  own  life.  The 
nature  of  the  health  care  behaviors  themselves 
may  also  play  a role. 

Evolving  Roles  and  Lifestyles 

Evolving  roles  and  lifestyle  changes,  especially 
those  that  involve  high-risk  behaviors  and  lifestyles, 
can  affect  the  health  of  older  women.  These  sources 
of  heterogeneity  require  cohort-specific  research 
designs,  so  that  the  influence  of  each  particular 
cultural  context  can  be  determined. 

It  is  important  to  understand  the  determinants  of 
effective  functioning  and  quality  of  life  in  older 
women  and,  conversely,  to  learn  which  factors 
place  limitations  on  the  functioning  and  quality  of 
life  in  the  frail  elderly. 

• Research  should  explore  the  impact  of  sub- 
stance abuse,  divorce,  occupation,  fertility  pat- 
terns and  contraceptive  use,  and  multiple  role 
transitions  (e.g.,  having  to  serve  as  a parent  to 
one’s  own  parents  and  adult  children). 

• Studies  should  explore  the  consequences  of  the 
chronic  illness  burden,  perceived  and  real  func- 
tional dependency,  locus  of  control,  visual  and 
auditory  impairments,  urinary  incontinence, 
social  interactions,  and  psychological  status. 

• Valid  and  reliable  measurement  tools  are 
needed  for  assessment  of  quality  of  life.  These 
are  currently  lacking  and  should  be  a priority. 

Special  Issues 
Methodology 

The  Medicare  data  base  provides  a unique  oppor- 
tunity to  study  very  large  samples  of  individuals 
at  relatively  low  cost.  Nonetheless,  the  data  bases 
in  current  use  are  inadequate,  unless  performing 
relatively  crude  analyses. 


The  NIH  should  work  with  the  Agency  for  Health 
Care  Policy  and  Research  (AHCPR)  to  better  uti- 
lize the  Medicare  data  base.  Specific  studies 
should  be  conducted  on  the  unique  popMations  of 
women  that  can  be  identified  through  this  large  data 
base,  such  as  the  elderly  population  in  general, 
older  minority  populations,  rural  versus  urban 
individuals,  and  those  with  less  and  more  educa- 
tion. These  studies  could  focus  on  the  develop- 
ment of  disability  as  well  as  on  specific  diseases. 

The  AHCPR,  in  collaboration  with  NIH,  should 
begin  to  consider  the  collection  of  specific  data 
on  samples  of  both  men  and  women  that  can  be 
utilized  in  subsequent  longitudinal  evaluations 
of  disability,  functional  changes,  and  risk  fac- 
tors for  disease. 

New  methodologies  should  be  developed  to 
address  the  specific  health-related  research 
issues  of  older  women. 

Studies  should  analyze  gender-specific  prob- 
lems in  sampling,  recruitment,  and  retention 
in  clinical  studies  and  analysis  of  data. 

Because  of  the  heterogeneous  nature  of  the  pop- 
ulation of  older  women,  methods  of  data  analy- 
sis that  both  permit  the  simultaneous  study  of 
multiple  variables  and  take  account  of  overlap- 
ping distributions  are  needed. 

To  attain  a better  measure  of  disability  among 
women,  the  state  of  the  art  in  assessment  of 
functional  state  should  be  documented. 

Research  should  determine  how  best  to  evalu- 
ate the  efficacy  of  traditional  “geriatric  inter- 
ventions” and  address  questions  such  as 
whether  geriatric  management  differs  from 
good  medical  practice,  which  emphasizes  an 
understanding  of  the  pathophysiology  of  the 
diseases  and  behaviors  of  the  aged. 

Researchers  should  develop  new  methods  of 
measurement  that  use  age-relevant  samples  in 
regard  to  gender  differences  in  a variety  of  bio- 
logical functions,  or  adapt  current  methods. 
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Cost  of  Laboratory  Tests 

A major  limitation  to  successful  research  on  older 
individuals  is  the  liigh  cost  oflahoratory  tests.  Many 
of  these  tests  are  paid  for  hy  Medicare  and  other 
tliird-party  providers  when  used  primarily  in  clinical 
care.  The  costs  of  these  tests,  such  as  magnetic  reso- 
nance imaging,  ultrasound,  echocardiography, 
bone  scans,  and  many  complex  laboratory  assays, 
however,  are  not  reimbursed  when  they  are  used 
in  research  protocols.  Such  costs  substantially 
drain  available  research  funds,  especially  those 
for  research  on  aging,  and  therefore  reduce  the 
amount  of  funds  available  for  important  research 
projects  or  limit  their  scope. 

It  would  be  far  more  logical  to  develop  a relation- 
ship with  AHCPR  and  other  insurers  of  these 
older  cohorts  that  would  make  it  possible  to  pay 
for  these  research  tests  as  a component  of  clinical 
care.  The  extra  cost  to  insurers  such  as  Medicare 
would  be  minimal  and  wdthin  the  budgets  for  clinical 
care;  in  actuality,  the  cost  could  be  easily  recouped 
by  decreasing,  by  a very  small  amount,  the  overall 
payment  for  the  clinical  tests. 

• The  NIH  should  proceed,  with  AHCPR,  to 
develop  a plan  to  cover  more  equitably  the 
costs  of  complex  testing  within  research  proto- 
cols funded  by  NIH.  Such  an  approach  may 
reduce  the  overall  cost  of  research  and,  at  the 
same  time,  improve  clinical  care  for  a large  seg- 
ment of  the  U.S.  population. 

Inclusion  of  Women  in  Studies 

There  are  some  unique  ethical  issues  that  need  to 
be  addressed  with  respect  to  research  on  older 
women.  In  particular,  the  exclusion  of  older  women 
from  disease-specific  longitudinal  studies  and  from 
drug  and  treatment  protocols  needs  to  be  re-evalu- 
ated.  In  current  medical  practice,  treatment  strat- 
egies are  not  developed  explicitly  for  mature  women, 
but  are  instead  extrapolated  based  on  data  from 
trials  on  males  and/or  (more  rarely)  on  younger  or 
middle-aged  females. 


• Studies  should  determine  how  to  expand  cur- 
rent coronary  risk  studies  as  well  as  postinfarct, 
coronary  artery  bypass  grafts  and  clot  lysis, 
angioplasty,  and  cancer  chemotherapy  trials  in 
older  female  populations. 

It  is  important  to  determine  whether  the  reasons 
offered  for  excluding  older  women  from  their  par- 
ticipation in  research,  such  as  psychological  or 
physical  frailty,  are,  in  fact,  justifiable.  Perhaps 
these  rationales  serve  merely  to  exclude  women 
unfairly  from  the  benefits  of  research.  Limiting 
participation  of  older  women  in  research  may 
result  in  de  facto  rationing  of  health  care.  This 
practice  may  have  imphcations  for  health  care  policy. 

In  summary,  research  into  the  preservation  of 
health  and  quality  of  life  for  older  women  and 
into  the  reduction  of  frailty  across  their  life  span, 
especially  at  its  end,  requires  the  expertise  of 
many  scientific  disciplines.  This  provides  a 
remarkable  opportunity  for  cross-institute  sup- 
port for  longitudinal  and  cohort  studies  of  norma- 
tive functions  as  well  as  of  disease  development. 
Future  research  pertaining  to  older  individuals 
should  utilize  study  cohorts  as  much  as  possible, 
include  the  evaluation  of  multiple  end  points,  and 
facilitate  crossover  among  NIH  institutional 
research  areas.  The  opportunity  to  utilize  existing 
large  and  available  populations,  especially  of 
older  individuals,  for  testing  new  hypotheses 
should  be  carefully  considered.  Reducing  the  insti- 
tutional barriers  to  coordinated  research  within 
NIH  should  be  a high  priority. 

Studies  on  the  population  of  the  women  over  age  65 
telescope  the  broad  spectrum  of  issues  that  pertain 
to  studies  on  the  “burdens”  of  survival  and  can 
provide  special  insights  into  the  complex  processes 
that  modulate  health  in  women  of  all  ages.  This  may 
be  a particularly  opportune  time  for  a trans-NIH 
Coordinating  Committee  to  focus  on  and  improve 
the  health  of  older  women  as  its  first  priority. 
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Of  all  bodily  functions,  reproduction  is  one 
of  the  least  understood.  This  is  due,  in 
part,  to  the  awesome  complexity  of  the  systems 
that  govern  all  aspects  of  the  reproductive  process 
and  to  major  differences  among  species  in  the  nature 
of  these  control  systems.  These  differences  can  cause 
confusion  when  results  obtained  in  animal  models 
are  inappropriately  extrapolated.  Ethical  prohibitions 
and  other  considerations  can  also  impede  the 
study  of  reproductive  processes  in  normal  women. 

Major  Themes 

Striving  to  understand  procreation  in  humans  is 
itself  a sufficient  rationale  for  research  in  this  dif- 
ficult area,  but  it  also  is  true  that  most  disturbances 
in  the  reproductive  health  of  women  can  only  be 
prevented  and  treated  if  the  basic  physiology  of 
the  reproductive  system  is  understood.  In  addi- 
tion, research  can  shed  light  on  the  possible  hin- 
drances to  interrupting  fertility:  this  information  is 
essential  for  developing  new  means  to  promote  or 
prevent  fertility,  both  critical  health  issues  for  women. 
In  the  future,  as  in  the  past,  astute  and  knowledge- 


able clinical  investigators  must  apply  their  experi- 
ence across  a wide  range  of  biological  disciplines 
to  achieve  progress  in  this  quest  for  knowledge. 

There  are  many  issues  that  influence  the  repro- 
ductive health  of  women.  Several  of  these  that 
require  intensive  exploration  have  been  selected 
for  discussion  here,  because  so  little  is  known  about 
them  and  because  they  have  profound  clinical 
importance. 

Key  IssuesIResearch 
Recommendations 

The  Brain,  Pituitary  Axis,  and 
Reproductive  Function 

Follicular  development,  ovulation,  corpus  luteum 
formation,  and  the  initiation  of  pregnancy  depend 
on  the  proper  functioning  of  the  neuronal  system, 
located  in  the  hypothalamus,  that  causes  the 
rhythmic  release  of  the  neuropeptide  gonadotro- 
pin-releasing hormone  (GnRH)  into  the  pituitary 
portal  circulation.  This  release,  in  turn,  occasions 
the  pulsatile  release  of  the  gonadotropic  hor- 
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mones  that  control  all  aspects  of  ovarian  function. 
The  nature  of  this  GnRH  “pulse  generator,”  a neu- 
rophysiological entity  that  is  central  to  all  repro- 
ductive processes,  is  essentially  unknown.  It  is 
necessary  to  learn  its  cellular  basis,  the  role  of 
GnRH  cells,  and  how  these  cells  are  integrated  to 
produce  a coordinated  discharge.  In  addition,  it  is 
not  yet  known  how  ovarian  steroids,  prolactin, 
opioids,  and  other  neurotransmitters  modify  the 
frequency  of  GnRH  secretion  and  how  they  are 
transmitted  to  the  GnRH  pulse  generator  via  envi- 
ronmental cues.  Additional  data  are  required  to 
understand  the  link  between  energy  metabolism 
and  reproduction,  the  relationship  of  the  hypotha- 
lamic pituitary  adrenal  axis  to  the  reproductive 
axis,  the  effect  of  disruption  of  circadian  patterns 
on  the  pulse  generator  and  how  is  it  mediated, 
and  how  depression  affects  physiology  at  this 
level.  The  mechanism  that  governs  quiescence  of 
this  pulse  generator  during  childhood  and  its 
awakening  at  puberty  needs  to  be  determined. 

And  further  study  of  the  changes  that  occur  at  the 
level  at  which  GnRH  is  secreted  in  women  during 
menopause  and  the  perimenopausal  years  is  needed. 

It  is  known  that  more  than  80  percent  of  women 
with  ovulatory  dysfunction  have  associated  abnor- 
malities of  pulsatile  GnRH  secretion.  It  has  been 
demonstrated  that  pulsatile  secretion  levels  of 
GnRH  drop  in  hypothalamic  amenorrhea  with 
increased  exercise,  caloric  deprivation,  stress, 
hyperprolactinemia,  and  unknown  causes.  Fur- 
thermore, abnormal  activity  of  the  hypothalamic 
pituitary  axis  is  likely  to  feature  prominently  in 
the  etiology  of  polycystic  ovary  syndrome  (PCOS). 
These  two  conditions,  hypothalamic  amenorrhea 
and  PCOS,  account  for  50  percent  of  all  infertility 
resulting  from  internal  factors  and  also  for  the 
failure  of  many  women  to  accrue  normal  bone 
mass.  These  conditions  thereby  pose  a significant 
risk  for  osteoporosis  and  its  sequelae.  Dysfunctional 
uterine  bleeding  is  another  possible  consequence 
in  women  who  do  not  ovulate  regularly,  with  its 
associated  increased  risk  of  endometrial  cancer. 

The  mechanism  of  GnRH  that  acts  on  the  gonado- 
trophs of  the  pituitary  gland  is  not  understood 
completely,  nor  are  the  cellular  mechanisms 
responsible  for  the  profound  changes  in  frequency 


of  the  GnRH  pulse  generator  on  gonadotropic  hor- 
mone secretion.  There  is  compelling  reason  to 
believe  that  in  women,  as  in  female  primates,  the 
preovulatory  gonadotropic  surge  is  initiated  by  a 
positive  feedback  of  estradiol  on  the  pituitary 
gland.  How  this  steroid  can  both  inhibit  and  stim- 
ulate gonadotropin  secretion  at  the  level  of  the 
gonadotrophs  is  completely  unknown.  While  GnRH 
can  stimulate  both  luteinizing  hormone  (LH)  and 
follicle  stimulating  hormone  (FSH)  secretion,  the 
latter  appears  to  be  controlled  independently  in  a 
variety  of  circumstances.  How  the  differential 
secretion  of  FSH  and  LH  is  achieved,  and  the  role 
of  endocrine,  paracrine,  and  autocrine  factors  in  this 
phenomenon,  remain  to  be  fully  delineated,  and 
their  mechanisms  have  not  yet  been  determined. 

The  cellular  mechanisms  that  change  the  fre- 
quency of  GnRH  input  to  alter  the  relative  secre- 
tion of  the  FSH  and  LH  need  to  be  clarified,  as  do 
the  relative  roles  of  other  endocrine,  autocrine, 
and  paracrine  factors  in  this  differential.  The 
ratio  of  FSH  and  LH  secreted  by  the  pituitary  has 
an  important  influence  on  ovarian  follicular  growth 
and  differentiation  as  well  as  on  steroidogenesis 
at  the  ovarian  level.  A relative  increase  in  FSH 
secretion  is  critical  for  normal  folliculogenesis.  A 
persistently  abnormal  ratio  of  LH  to  FSH  can 
inhibit  the  normal  production  of  androgenic  ste- 
roids by  the  ovary,  as  observed  in  PCOS,  and  may 
also  be  responsible  for  the  failure  to  select  a domi- 
nant folhcle,  which  Likewise  occurs  in  this  disorder. 

It  is  important  to  learn  how  the  hypothalamus/ 
pituitary  changes  from  a system  that  responds  to 
inhibitory  control  by  sex  steroids  to  one  in  which 
positive  feedback  causes  a key  event  of  the  cycle, 
the  LH  surge,  on  which  ovulation  depends.  The 
relative  contributions  of  the  hypothalamus  and 
pituitary  appear  to  differ  among  species.  In  this 
area,  particular  attention  needs  to  be  paid  to  the 
use  of  appropriate  animal  models. 

• Studies  should  identify  and  investigate  the  cel- 
lular basis  of  the  GnRH  pulse  generator  using 
cell  lines,  neuroanatomic  studies  with  computer 
modehng,  electrophysiologic  studies,  and  chnical 
investigations.  Studies  should  emphasize  the 
ways  in  which  GnRH-secreting  neurons  get  to 
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the  hypothalamus  from  their  origin  in  the  olfac- 
tory placode;  the  ways  in  which  environmental 
cues  (nutrition,  exercise,  light/dark  cycles)  are 
processed  and  may  impinge  on  the  pulse  gener- 
ator; and  the  development  of  tools  to  probe  the 
neuroendocrine  axis  in  the  human,  including 
neurotransmitter  modulators  and  detailed 
experiments  of  nature  (e.g.,  GnRH  deficiency- 
ablation/replacement  models). 

Research  should  address  the  differential  secre- 
tion of  LH  and  FSH  from  the  pituitary  by  inves- 
tigating the  mechanism  by  which  GnRH  pulse 
frequency  affects  synthesis  and  secretion  of  the 
gonadotropins;  the  mechanism  by  which  ste- 
roids, inhibin,  activin,  and  other  peptides  act  at 
the  pituitary  in  physiologic  and  pathophysio- 
logic processes;  the  factors  (hypothalamic  and 
pituitary)  responsible  for  the  midcycle  surge; 
and  the  cellular  mechanism  of  positive  feedback. 

Studies  should  investigate  the  developmental 
control  of  GnRH  secretion,  focusing  on  factors 
that  control  the  quiescence  of  the  GnRH  pulse 
generator  in  childhood  and  the  pubertal  transi- 
tion; longitudinal  studies  of  girls  across  puberty, 
investigating  steroid,  gonadotropin,  and  ultra- 
sormd  changes  in  different  ethnic  groups,  possibly 
identifying  subgroups  at  high  risk  for  pathophysi- 
ology (e.g.,  PCOS  and  hypothalamic  amenor- 
rhea); and  longitudinal  studies  of  the  perimeno- 
pausal  transition,  including  studies  of  natural 
history,  of  ideal  markers  identifying  risk  fac- 
tors for  adverse  outcomes  of  the  menopause,  and 
of  the  genesis  and  control  of  hot  flashes. 

Studies  should  determine  optimal  therapeutic 
interventions  based  on  pathophysiology  in 
order  to  improve  and  develop  alternative  meth- 
ods of  contraception,  with  additional  attention 
paid  to  compliance  and  acceptability;  improve 
treatment  of  infertility  resulting  from  ovula- 
tory dysfunction,  optimizing  ovulatory  rates 
and  decreasing  risks  of  multiple  gestation  and 
ovarian  hyperstimulation;  maintain  regular 
cycles  (steroid  replacement  may  be  inadequate 
and/or  undesirable  in  young  women  with  hypo- 
thalamic amenorrhea);  determine  the  appropri- 
ate time  and  best  methods  for  intervention 
during  the  perimenopause;  and  control  hot  flashes. 


Ovarian  Functions  and  Their  Control 

The  ovary,  like  its  homologue  the  testis  in  males, 
serves  two  principal  functions.  As  a reproductive 
organ,  the  ovary  is  responsible  for  the  production 
of  the  female  gametes  (oocytes).  As  an  endocrine 
organ,  the  ovary  produces  the  female  sex  steroids 
which,  in  addition  to  their  essential  roles  in  the 
reproductive  process,  also  serve  to  maintain  homeo- 
stasis in  calcium  and  lipid  metabolism.  Distur- 
bances in  ovarian  function,  therefore,  affect  not 
only  the  reproductive  capacity  of  the  individual, 
but  may  also  jeopardize  general  health. 

The  functional  unit  of  the  ovary  is  the  follicle. 
Composed  of  a variety  of  cell  types,  the  ovary  is 
responsible  for  housing  dormant  oocytes,  and  initi- 
ating and  sustaining  the  maturation  of  oocytes  for 
ovulation  as  well  as  producing  the  sex  steroid  hor- 
mones. After  the  release  of  the  oocyte  at  ovulation, 
the  follicle  undergoes  structural  and  functional 
changes  that  result  in  the  formation  of  the  corpus 
luteum,  which  produces  progesterone,  a hormone 
that  is  essential  for  the  maintenance  of  preg- 
nancy. Of  the  2 million  follicles  that  are  present 
at  birth,  only  about  500  will  ever  ovulate;  the 
other  99-t-  percent  will  undergo  atresia  throughout 
premenopausal  life.  To  understand  the  mecha- 
nisms responsible  for  normal  follicle  development 
as  well  as  those  involved  in  follicle  atresia,  thor- 
ough knowledge  of  these  processes  is  required. 

The  factors  and  mechanisms  that  govern  the  ini- 
tial formation  of  primordial  follicles  within  the 
embryo  are  unknown.  Nor  is  it  known  what  regu- 
lates the  maturation  and  atresia  of  these  follicles, 
some  of  which  may  lie  “dormant”  within  the  ovary 
for  as  long  as  45  years  before  their  maturation 
commences.  Unlike  the  more  advanced  stages  of 
follicle  growth,  the  initial  growth  of  primordial  fol- 
licles does  not  appear  to  require  the  pituitary 
gonadotropic  hormones.  When  more  is  known  about 
these  processes,  it  may  be  possible  to  understand 
premature  ovarian  failure  (premature  menopause), 
in  which  the  supply  of  follicles  is  exhausted  well 
before  the  expected  time  of  menopause.  In  addi- 
tion, understanding  the  mechanisms  that  stimu- 
late the  maturation  of  primordial  follicles  may 
help  in  designing  more  effective  methods  for  both 
restoration  of  fertility  (stimulating  primordial  fol- 
licular growth)  and  contraception  (inhibiting  pri- 
mordial follicular  growth). 
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The  reasons  why  most  follicles  undergo  atresia, 
and  only  a few  actually  mature  to  the  point  where 
they  release  an  oocyte,  are  largely  unknown. 
Although  it  is  known  that  the  pituitary  gonado- 
tropic hormones  FSH  and  LH  are  required  for 
this  process,  it  is  not  known  why  only  one  follicle 
actually  matures  each  month.  Within  the  past 
decade,  substantial  progress  has  been  made  in 
defining  the  individual  roles  of  FSH  and  LH  on 
follicle  growth,  information  that  has  been  of  bene- 
fit to  practicing  clinicians  in  the  hormonal  treatment 
of  some  forms  of  infertility.  However,  researchers 
still  need  to  learn  how  the  gonadotropic  hormones 
interact  with  locally  produced  autocrine  or  para- 
crine growth  factors  and  how  this  process  may 
contribute  to  the  selection  of  a single  follicle.  Many 
women  are  anovulatory  despite  the  fact  that  their 
ovaries  contain  immature  follicles,  and  it  has 
been  proposed  that  there  may  be  subtle  differences 
in  the  expression  of  growth  factors  within  their  ova- 
ries. Further,  understanding  the  relationships 
between  the  gonadotropic  hormones  and  growth 
factors  such  as  the  insulin-like  growth  factors  (IGFs) 
may  help  explain  the  cause  of  PCOS,  which  is 
associated  with  anovulation,  h3q3oestrogenism,  and 
masculinization. 

The  factors  responsible  for  the  development  of  the 
oocyte  are  little  understood.  Specifically,  neither 
the  stimulus  nor  the  mechanisms  that  initiate 
meiosis,  which  is  responsible  for  the  production  of 
the  haploid  gametes,  are  known.  The  structural 
and  chemical  features  of  the  mature  human  oocyte 
that  enable  it  to  be  fertilized  by  a spermatozoon 
need  to  be  clarified,  as  does  the  extent  that  disor- 
ders of  oocyte  maturation  contribute  to  “unexplained” 
infertility.  Although  there  has  been  substantial 
study  of  the  biology  of  human  sperm,  very  little  is 
known  about  human  ooc}d;es.  Obviously,  such 
knowledge  would  contribute  greatly  to  our  under- 
standing of  fertility  and  infertility  and  may  also 
help  in  identifying  new  points  of  vulnerability  for 
novel  contraceptive  techniques. 

Following  ovulation,  the  ruptured  follicle  is  trans- 
formed into  a corpus  luteum.  During  this  transfor- 
mation, the  pattern  of  hormones  produced  changes 
from  predominantly  estrogen  to  progesterone. 
Because  progesterone  is  absolutely  required  for 


the  establishment  and  maintenance  of  pregnancy, 
the  corpus  luteum  is  essential  for  the  first  4-6  weeks 
of  pregnancy,  until  the  placenta  assumes  major 
responsibility  for  the  production  of  progesterone. 
Disorders  of  corpus  luteum  function  with  inade- 
quate luteal  phases  can  occur;  either  the  corpus 
luteum  regresses  prior  to  being  “rescued”  by  the 
implanting  blastocyst,  or  the  progesterone  secre- 
tion is  believed  to  be  suboptimal  for  implantation, 
which  may  contribute  to  infertility  as  well  as  to 
recurrent  pregnancy  losses.  Additional  work  is 
required  to  determine  what  may  cause  this  pre- 
mature regression  of  the  corpus  luteum  or  the 
suboptimal  progesterone  secretion.  Moreover,  it 
must  be  determined  how  to  measure  an  inadequate 
luteal  phase  (i.e.,  the  lowest  progesterone  concen- 
tration capable  of  supporting  a normal  pregnancy), 
because  many  women  are  evaluated  for  luteal  phase 
disorder  in  the  absence  of  a true  definition  of  what 
constitutes  a normal  and  abnormal  luteal  phase. 

A major  portion  of  female  reproductive  disturbances, 
such  as  infertility,  male  hormone  excess,  and  men- 
strual dysfunction,  are  related  to  ovarian  dysfunc- 
tion. The  two  major  causes  of  dysfunction  are  PCOS 
and  ovarian  failure  (physiologic  and  premature). 

Polycystic  Ovary  Syndrome 

PCOS  is  the  most  common  endocrine  disorder 
among  women  of  reproductive  age.  It  is  character- 
ized by  an  excess  of  male  hormone,  disordered 
gonadotropin  secretion,  and  insulin  resistance.  In 
most  cases,  the  ovaries  have  a consistent  appear- 
ance on  ultrasound,  with  some  ovarian  enlarge- 
ment and  multiple  peripheral  follicular  cysts. 
Although  more  than  50  years  have  elapsed  since 
its  original  description,  the  etiology  of  this  disor- 
der remains  unknown.  Conservative  estimates 
place  the  prevalence  of  PCOS  at  6 percent  among 
women  of  reproductive  age.  However,  a recent 
study  using  ultrasonography  detected  polycystic 
ovaries  in  22  percent  of  unselected  women.  Thus, 
the  condition  may  be  much  more  prevalent  than 
is  currently  appreciated. 

PCOS  causes  considerable  morbidity.  The  excess 
levels  of  male  hormone  give  rise  to  hirsutism, 
acne,  and  alopecia.  The  gonadotropin  secretory 
disturbances  produce  anovulation,  resulting  in 
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oligomenorrhea  or  amenorrhea,  dysfunctional  uter- 
ine bleeding,  and  infertility.  If  the  chronic  anovu- 
latory state  produced  by  PCOS  is  left  untreated, 
it  can  result  in  endometrial  neoplasia;  the  mean 
age  of  endometrial  cancer  patients  is  32  years. 

Fifty  to  sixty-six  percent  of  PCOS  women  are 
obese.  Independent  of  obesity,  the  majority  of 
PCOS  women  have  profound  peripheral  insulin 
resistance.  The  combination  of  the  insulin  resis- 
tance and  obesity  associated  with  PCOS  places 
these  women  at  high  risk  for  the  development  of 
diabetes  mellitus.  Indeed,  20  percent  of  obese 
PCOS  women  have  impaired  glucose  tolerance,  or 
frank  noninsulin-dependent  diabetes  mellitus,  by 
their  20s.  The  higher  incidence  of  coronary  artery 
disease  may  result  from  the  hyperinsulinemia, 
glucose  intolerance,  and  hyperandrogenism,  but 
the  long-term  consequences  of  these  conditions 
have  never  been  investigated. 

The  most  crucial  gap  missing  from  current  knowledge 
of  PCOS  is  the  lack  of  understanding  the  cause(s) 
of  this  disorder.  Evidence  can  be  found  to  support 
a central  cause  resulting  from  enhanced  LH  release, 
an  ovarian/adrenal  cause  resulting  from  excessive 
androgen  secretion,  or  hyperinsulinemia  second- 
ary to  insuhn  resistance,  leading  to  PCOS.  The  close 
association  between  PCOS  and  insulin  resistance 
strongly  suggests  that  insulin  (or  very  similar  growth 
factors)  is  involved  in  the  pathogenesis  of  PCOS. 

There  are  several  potential  drawbacks  to  controlling 
ovarian  steroidogenesis  that  are  sufficient  to  require 
further  exploration,  such  as  possible  intrinsic 
abnormalities  in  steroidogenic  enzymes,  and/or 
altered  responsiveness  to  gonadotropin,  to  insulin, 
or  to  other  growth  factors.  It  is  not  known  whether 
the  follicular  cysts  in  PCOS  constitute  a primary 
lesion  or  whether  they  are  in  fact  secondary  to  the 
abnormal  hormonal  environment.  The  lack  of  an 
animal  model,  preferably  a nonhuman  primate, 
has  hampered  investigative  efforts. 

The  epidemiology  of  PCOS  remains  very  poorly 
studied.  Preliminary  studies  suggest  that  there 
are  major  differences  in  prevalence  rates  among 
ethnic  groups,  with  Caribbean  Hispanic  women 
experiencing  twice  the  prevalence  of  PCOS  as 


white  and  Black  women.  Preliminary  research 
suggests  that  individuals  affected  by  PCOS,  and 
their  first-degree  relatives  (male  and  female),  are 
likely  to  have  insulin  resistance  and  are  therefore 
at  increased  risk  for  diabetes.  This  relationship 
should  be  investigated  further.  There  is  evidence 
that  hyperandrogenemia  and/or  hyperinsulinemia 
increases  cardiovascular  risk;  this  connection 
needs  to  be  investigated  further. 

Family  studies  have  indicated  a strong  inherited 
tendency  for  developing  PCOS.  Nonetheless,  the 
genetics  of  PCOS  and  the  pattern  of  its  inheri- 
tance have  not  been  determined.  Genetic  studies 
using  linkage  studies  with  candidate  genes  (e.g., 
steroidogenic  enzymes)  and  reverse  genetic  stud- 
ies to  identify  the  molecular  pathogenesis  of 
PCOS  are  required. 

It  is  clear  that  PCOS  is  a heterogeneous  disorder. 
Subphenotypes  based  on  sex  hormone  profiles, 
gonadotropin  levels,  insiihn  action,  adrenal  function, 
and  ovarian  morphology  need  to  be  identified. 
Optional  therapies  for  PCOS  need  to  be  identified 
for  control  of  male  hormone  excess,  ovulation 
induction,  and  insulin  resistance.  In  addition,  the 
effects  of  weight  reduction  on  reproduction  func- 
tion and  insulin  sensitivity  need  to  be  explored. 

• Investigations  should  analyze  the  epidemiology 
of  PCOS  by  racial  and  ethnic  group. 

• Studies  should  determine  natural  history  of 
PCOS  in  women  over  age  40. 

• Family  studies  of  PCOS  should  determine 
inheritance  patterns  and  to  establish  kindreds 
for  linkage  studies  with  candidate  genes. 

• Investigations  should  explore  the  effectiveness 
of  hormone  replacements  and  weight  loss  on 
cardiovascular  function,  bone  density,  and  glu- 
cose tolerance,  as  well  as  their  actions  at  the 
level  of  the  cell  and  molecule. 

Ovarian  Failure 

Physiological  ovarian  failure  occurs  at  meno- 
pause. The  complete  cessation  of  menses  is  pre- 
ceded by  about  10  years  of  altered  reproductive 
cycles  referred  to  as  “the  menopausal  transition.” 
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Detailed  studies  of  hormonal  changes  during  this 
period  should  be  undertaken  to  determine  the 
impact  of  different  hormonal  patterns  on  bone 
density  and  cardiovascular  disease  risk. 

Premature  ovarian  failure  is  defined  as  cessation 
of  ovarian  function  at  age  35  years  or  younger. 
This  disorder  is  a common  cause  of  amenorrhea 
and  infertility.  Its  causes  are  unknown.  Ovarian 
failure  leads  to  estrogen  and  other  ovarian  hor- 
mone deficiencies.  The  consequences  of  a lack  of 
ovarian  hormones  include  bone  loss,  vaginal  dry- 
ness, accelerated  atherosclerosis,  hot  flashes,  and 
mental  changes  (depression). 

The  cellular  and  molecular  mechanisms  of  cessation 
of  ovarian  function  require  clarification.  Immune 
factors  may  play  a role  in  some  cases  of  prema- 
ture ovarian  failure,  which  may  be  associated 
with  other  autoimmune  diseases  and  with  detect- 
able ovarian  antibodies.  Deletion  of  an  X chromo- 
some is  a well-known  cause  of  ovarian  failure,  but 
other  genetic  lesions  need  to  be  explored  as  well. 

The  effect  of  ovarian  hormones  on  the  physiology 
of  bone  formation  and  loss  is  unknown.  Risk  fac- 
tors for  bone  loss  and  predictors  of  bone  redeposi- 
tion after  therapy,  an  important  issue  for  the 
treatment  of  osteoporosis,  need  to  be  identified. 
Optional  hormonal  replacement  therapy  for  ovarian 
failure  requires  further  study  to  determine  the 
most  effective  combination  of  estrogen,  progestin, 
and,  possibly,  androgen  with  respect  to  bone 
mass,  cardiovascular  disease,  glucose  tolerance, 
mood,  and  cognition. 

• Researchers  should  identify  the  determinants 
of  early  ovarian  follicle  formation  and  develop- 
ment, addressing  the  initial  trigger  for  the  mat- 
uration of  primordial  follicles;  the  intragonadal 
factors  involved  in  early  follicle  growth;  and 
the  mechanisms  responsible  for  abnormal  folli- 
cle growth  that  lead  to  premature  ovarian  fail- 
ure on  hormonal,  immunological,  and 
environmental  bases. 

• Studies  should  identify  the  mechanisms  by  which 
the  pituitary  gonadotropic  hormones  FSH  and 
LH  interact  with  local  autocrine  and  paracrine 
agents  to  stimulate  the  maturation  of  a single 
ovulatory  follicle  each  menstrual  cycle  and 
determine  how  these  are  altered  in  women  who 
have  recurrent  ovulatory  dysfunction. 


• Research  should  determine  the  mechanisms  by 
which  some  genes  are  stimulated  during  folli- 
cle growth  while  others  are  repressed,  in  a tis- 
sue-specific manner,  during  follicle  growth. 

• Investigations  should  determine  the  factors 
involved  in  oocyte  maturation  and  how  these 
may  differ  in  infertile  women. 

• Studies  should  clarify  the  cellular  and  molecu- 
lar causes  for  PCOS  and  determine  whether  it 
is  initiated  at  the  molecular  level  of  the  hypo- 
thalamic-pituitary axis  or  at  the  level  of  the 
ovary  itself. 

• Researchers  should  develop  ways  to  identify 
this  disorder  prior  to  onset  of  its  associated 
morbidities:  oligomenorrhea  or  amenorrhea, 
dysfunctional  uterine  bleeding,  acne,  hirsu- 
tism, endometrial  neoplasia,  and  cardiovascular 
disease. 

• Research  should  identify  the  determinants  of 
corpus  luteum  function  and  regression  and 
how  these  contribute  to  infertility  associated 
with  short  and  inadequate  luteal  phases. 

Term  and  Preterm  Labor 

Preterm  birth  is  one  of  the  major  health  hazards 
of  humans  and  the  leading  cause  of  neonatal  and 
infant  mortality,  as  well  as  the  principal  underly- 
ing cause  of  severe  morbidity  in  infants  that  sur- 
vive. The  cost  of  care  for  an  infant  in  the  neonatal 
intensive  care  nursery  is  over  $l,000/day.  Many 
of  these  infants  will  have  permanent,  serious  func- 
tional deficiencies.  The  burden  of  these  cases  falls 
heavily  on  lower  socioeconomic  groups  and  women 
of  color.  To  address  this  problem,  more  information 
about  the  mechanism  that  maintains  uterine  qui- 
escence throughout  pregnancy  is  required,  as  well 
as  the  mechanism  that  normally  induces  labor  at 
term  when  the  fetus  is  mature.  It  is  important  to 
keep  in  mind  that  the  mechanism  of  preterm  labor 
may  differ  from  that  of  normal  labor.  Preterm  labor 
may  represent  a fetal  response  to  a noxious  intra- 
uterine environment. 

Many  stimulatory  and  inhibitory  factors  that  con- 
trol uterine  activity  are  known.  Stimulating  fac- 
tors include  estrogen,  ox}d;ocin  and  its  receptor. 
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and  endothelin.  Inhibitory  factors  include  proges- 
terone, relaxin,  and  prostaglandins.  Other  factors, 
such  as  steroids,  prostaglandins,  and  relaxin,  affect 
cervical  softening  and  ripening.  There  are  also  sig- 
nificant data  indicating  a calcium-dependent  uter- 
ine contractile  mechanism. 

There  is  a considerable  lack  of  knowledge  concern- 
ing the  physiological  interactions  among  the  parts 
of  this  complex  system.  It  involves  three  separate 
entities:  the  mother,  the  fetus,  and  the  placenta 
and  membranes,  all  of  which  contribute  to  the 
control  of  uterine  activity.  It  is  clear  that  obstetri- 
cal care  is  effective  in  reducing  the  preterm  deliv- 
ery rate;  in  some  populations,  such  care  can 
reduce  this  rate  from  approximately  20  to  8 per- 
cent. However,  the  specific  factors  in  proper  obstet- 
rical care  that  cause  the  decrease  are  not  well 
identified. 

• Studies  should  determine  the  role  of  nutrition, 
psychological  support,  vitamin  supplementa- 
tion, and  other  factors  involved  in  obstetrical 
care  for  their  relative  effects  on  prevention  of 
prematurity. 

• Research  should  study  the  role  of  stress,  sub- 
stance abuse,  race,  ethnicity,  and  maternal  age 
as  mechanisms  on  preterm  labor. 

• Investigations  should  focus  on  the  mechanisms 
according  to  which  drugs,  such  as  tobacco 
and  cocaine,  contribute — at  the  organismic, 
organ,  cellular,  and  molecular  levels — to 
prematurity. 

• Ongoing  studies  should  continue  to  investigate 
the  value  of  fetal  probes  as  predictors  of  preterm 
delivery. 

• Researchers  should  acquire  an  understanding 
of  the  mechanisms  that  underlie  normal  uter- 
ine quiescence  in  pregnancy  and  its  interruption 
at  the  end  of  gestation.  This  is  the  ultimate  con- 
dition for  understanding  the  premature  initia- 
tion of  labor  and  for  preventing  it. 

• Clinical  studies  of  social,  societal,  and  environ- 
mental factors  as  they  affect  prematurity  are 
also  needed. 


Perhaps  clinical  studies  can  be  designed  to  isolate 
the  effects  of  certain  risk  factors  to  facilitate  their 
correction.  Care  providers,  such  as  outreach  work- 
ers and  nurses  who  have  direct  contact  with 
patients,  may  best  be  able  to  conduct  these  stud- 
ies. However,  these  providers  may  need  training 
in  study  design  and  the  scientific  method  to  assist 
them  in  implementing  these  protocols. 

Hormones  and  Behavior 

The  biology  of  behavior  is  an  area  that  is  still 
largely  unexplored,  and  only  in  recent  years  has 
it  emerged  as  a focus  for  research  by  the  various 
disciplines.  The  effects  of  reproductive  hormones 
on  behavior  need  to  be  addressed  in  light  of  provoca- 
tive evidence  indicating  that  there  are  relationships 
between  ovarian  hormones  and  affective  disor- 
ders, cognitive  function,  and  emotional  behavior. 

During  times  of  rapid  hormonal  change — such  as 
puberty,  the  years  surrounding  menopause,  the 
years  that  follow  it,  and  the  period  after  giving 
birth — behaviors  alter.  Little  is  known  about  the 
physiologic  processes  or  the  biology  of  behavior 
alterations  during  these  times.  A study  of  hor- 
mones and  behavior  must  attempt  to  determine 
what  is  normal  for  these  episodes  in  a woman’s 
life  and  how  these  processes  or  syndromes  should 
be  investigated. 

Puberty  is  commonly  associated  with  moodiness 
and  depression  or  other  negative  emotions.  After 
puberty,  the  incidence  of  depression  is  increased  four- 
fold in  girls.  Negative  affect  and  impulsive  behavior 
increase  during  this  period  of  rapid  hormonal 
change,  particularly  during  the  first  two  stages  of 
puberty.  Researchers  need  to  learn  about  the  biology 
of  these  effects — how  they  relate  to  hormonal  change 
and  how  the  brain  changes  at  puberty. 

Puberty  is  often  a vulnerable  time  for  girls  as  a 
consequence  of  these  changes.  For  adolescent 
girls,  risk-taking  behavior  is  relatively  common 
during  puberty;  this  behavior  may  be,  in  part,  bio- 
logically based.  If  these  changes  are  due  to  hor- 
monal events,  research  should  determine  whether 
they  are  self-limiting  and  whether  they  can  be 
controlled  or  at  least  better  understood.  Investiga- 
tions can  address  whether  Black  girls  have  an  ear- 
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“Basic  research  should  he  aimed 
at  furthering  our  understanding 
of  the  broad  range  of  physiological 
changes  that  occur  over  the  entire 
menstrual  cycle.  Lack  of  under- 
standing of  this  fundamental 
aspect  of  female  physiology  has 
slowed  progress  in  every  aspect  of 
addressing  and  improving  women’s 
health,  from  breast  to  ovarian  can- 
cer, to  premenstrual  syndrome,  to 
menopause.” 

Stephanie  J.  Bird,  President, 
Association  for  Women  in  Science 

Her  puberty  and  whether  behavioral  changes  occur 
earlier  among  these  young  Black  girls. 

There  is  evidence  in  animals  that  hormones  may 
affect  the  brain;  learned  behavior  in  the  male 
songbird  has  shown  that  the  complexity  of  the 
song  is  related  to  testosterone  and  affects  a spe- 
cific area  in  the  brain.  Evidence  also  indicates 
that  gonadal  hormones  exert  an  effect  on  spatial 
ability  in  boys.  Similar  studies  have  not  been 
undertaken  in  girls.  How  reproductive  hormones 
affect  cognitive  function  at  puberty  needs  to  be 
explored  in  girls.  Differences  among  the  sexes  in 
mathematical  and  verbal  ability  may  be  influenced 
by  hormonal  effects  on  the  brain.  Gender  differ- 
ences in  socialization  also  need  to  be  examined. 

The  perimenopausal  and  postmenopausal  states 
are  associated  with  rapid  estrogen  withdrawal. 
Affective  disorders,  particularly  depression,  increase 
at  this  time,  It  is  important  to  study  the  biological 
events  that  cause  these  problems  and  discover 
whether  there  are  any  identifiable  changes  in  brain 
and  neurotransmitter  function.  Studies  also  need 
to  address  how  hormone  replacement  affects  the 
behavioral  changes  at  menopause.  The  postpar- 
tum state  has  been  associated  with  documented 
depression  and  severe  psychopathology,  yet  little 
is  known  concerning  the  degree  to  which  hormones 
may  be  contributing  to  this  syndrome. 


Also,  the  problems  of  depression  and  behavioral 
changes  in  the  premenopausal  and  postmenopausal 
periods  and  postpartum  need  to  be  defined  from  a 
biologic  perspective.  For  instance,  the  effects  of 
estrogen  intervention  in  a randomized  study  could 
serve  as  a means  to  further  define  the  effects  of 
estrogen  withdrawal  on  affective  behavior.  Or  a 
study  could  be  designed  to  quantitatively  assess 
possible  correlations  between  severity  of  depres- 
sion and  estrogen  level. 

The  normal  menstrual  cycle  may  include  mood  and 
behavior  changes  and  premenstrual  syndrome 
(PMS).  This  problem  may  affect  up  to  15  percent 
of  women,  although  the  severity  of  the  problem 
varies  widely.  The  biology  of  the  physiologic  events 
that  occur  in  PMS  needs  to  be  studied.  It  is  not 
known  whether  the  changing  estrogen/progester- 
one ratio  during  the  premenstrual  interval  accounts 
for  these  effects  or  whether  they  are  due  to  as  yet 
unidentified  factors.  Eliminating  the  menstrual 
cycle  completely  by  the  use  of  GnRH  agonists  dra- 
matically reduces  symptoms,  but  they  cannot  be 
reproduced  in  their  entirety  by  estrogen  or  proges- 
terone replacement.  It  is  important  to  learn 
whether  there  are  morbid  personality  states  that 
put  women  at  risk  for  severe  symptoms  of  PMS 
and  if  there  are  contributing  personal  or  social 
risk  factors.  Also  unknown  are  the  roles  played  by 
stress,  nutrition,  and  aging  of  the  reproductive 
system  in  the  pathogenesis  of  the  syndrome. 

• Behavior  in  precocious  puberty  should  be  inves- 
tigated, as  well  as  changes  that  occur  with  phar- 
macologic interventions  that  suppress  puberty. 

• Studies  should  use  GnRH  agonists  as  a clinical 
tool,  to  illuminate  the  pertinent  hormonal  con- 
tributions. 

• Environmental  events — such  as  stress,  exer- 
cise, nutrition,  substance  abuse,  and  the  pre- 
morbid  personality — should  be  studied  to 
determine  the  contributions  of  these  factors  to 
the  syndrome. 

• Valid  pharmacologic  interventions  for  PMS 
should  be  developed. 
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The  development  of  a normal  gender  identity  in 
women  may  be  influenced  by  hormone  exposure 
as  early  as  in  the  prenatal  state.  The  biology  of 
these  events  and  the  ways  that  gender  identity  is 
affected  by  changes  in  hormonal  events  both  pre- 
natally  and  postnatally  (e.g.,  in  female  children 
exposed  to  androgens  prenatally  and  to  diethylstil- 
bestrol-exposed  daughters)  need  to  be  investigated. 

Investigations  should  also  attempt  to  determine 
the  role  of  prepubertal  and  postpubertal  hormones 
on  gender  identity.  Experiments  of  nature,  such 
as  exposure  of  a female  fetus  to  androgens  and 
the  problem  of  gender  identity  that  ensues,  should 
be  further  defined  and  utilized  as  a window  for 
understanding  these  events. 

Control  of  Mammary  Gland  Growth 
and  Development 

Growth  and  development  of  the  breast  begin  at 
puberty,  under  the  influence  of  ovarian  estrogen 
and  progesterone  as  well  as  prolactin.  During 
pregnancy,  this  growth  and  development  acceler- 
ate due  to  the  influence  of  placental  estrogen  and 
progesterone  and,  most  likely,  prolactin.  Although 
estrogen  and  progesterone  stimulate  breast 
growth  and  development,  they  inhibit  the  synthe- 
sis and  secretion  of  milk.  Indeed,  milk  secretion 
begins  after  delivery  due  to  the  loss  of  the  placen- 
tal source  of  progesterone  and  estrogen;  milk 
secretion  begins  automatically  even  if  the  baby 
never  suckles.  For  maintenance  of  lactation,  how- 
ever, suckling  is  required  because  it  releases  pro- 
lactin which,  in  turn,  stimulates  milk  secretion. 

The  breast  is  composed  of  two  cellular  elements: 
the  ductal  system  and  the  alveoli.  The  alveoli  are 
the  secretory  elements.  Both  the  ductal  system 
and  the  alveoli  are  stimulated  to  grow  by  estro- 
gen, progesterone,  and  prolactin. 

Recent  work  on  regulating  breast  growth  has 
been  conducted  primarily  on  continuous  cell  lines 
(human  breast  cancer  cells)  and  thus,  although 
these  studies  are  important,  they  have  not  dealt 
with  the  mammary  gland  as  an  intact  tissue.  The 
importance  of  dealing  with  the  gland  as  a tissue 
arises  from  the  probable  significance  of  cell-cell 
interactions  regulating  growth,  development,  and 


secretion.  Recent  evidence  suggests  that  growth 
factors  such  as  epidermal  growth  factor  (EGF) 
and  transforming  growth  factor  alpha  (TGFa)  are 
important  for  mammary  cell  growth;  indeed,  the 
mechanism  of  estrogen  on  breast  cells  may  be 
effected  via  the  stimulation  of  the  secretion  of 
EGF  amd  TGFa.  These  grovvdh  factors,  in  turn,  act 
in  an  autocrine  fashion  (on  the  cell  that  secretes 
it)  or  a paracrine  fashion  (on  a neighboring  cell). 
Studies  at  the  tissue,  cellular,  and  molecular  lev- 
els should  focus  on  the  following  research  issues. 

• Studies  should  determine  the  mechanisms  of 
estrogen  and  progesterone  action  in  stimulat- 
ing ductal  and  alveolar  cell  growth. 

• Investigations  should  elucidate  the  mecha- 
nisms of  estrogen  and  progesterone  that  work 
to  suppress  the  synthesis  and  secretion  of  milk. 

• Reseairchers  should  investigate  the  mechanisms 
of  prolactin  that  stimulate  mammary  cell  growth, 
as  well  as  the  mechanisms  of  prolactin  that 
stimulate  milk  synthesis  and  secretion. 

Special  attention  should  be  given  to  autocrine  or 
paracrine  mechanisms  in  the  foregoing  studies; 
current  evidence  indicates  that  locally  produced 
growth  factors  may  be  stimulated  by  estrogen, 
progesterone,  and  prolactin. 

Uterine  Dysfunction 

The  uterus  plays  a key  part  in  the  triad  of  hypo- 
thalamic, pituitary  (central  nervous  system),  and 
ovarian  function  in  the  reproductive  system. 

There  are  several  key  issues  that  pertain  to  nor- 
mal and  aberrant  uterine  function.  The  mechanism 
of  implantation  and  its  failure  need  to  be  studied, 
as  does  the  role  of  endometrial  secretory  proteins 
in  the  control  of  pregnancy  or  the  menstrual  cycle. 
The  biochemical  and  physiologic  characteristics  of 
the  endometrium  and  endometrial  implants,  as 
well  as  the  interaction  between  the  endometrium 
and  its  stromal  cells,  have  yet  to  be  fully  deter- 
mined. More  research  is  needed  on  the  molecular 
control  of  uterine-specific  proteins  and  the  role  of 
Fallopian  tube-specific  proteins  (e.g.,  the  day  14 
protein  described  in  monkeys  after  fertilization). 
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The  role  of  growth  factors  in  endometrial  replen- 
ishment has  not  been  fully  determined,  and  more 
must  be  learned  about  pathological  disorders 
such  as  dysfunctional  uterine  bleeding,  luteal 
phase  defects,  development  of  uterine  fibroids, 
adenomyosis,  and  endometriosis. 

Endometriosis 

In  women,  the  most  frequently  diagnosed  uterine 
dysfunction  is  endometriosis.  This  is  a ubiquitous 
disease  in  women  of  reproductive  age,  affecting 
over  5 million  females  in  the  United  States  yearly 
and  cutting  across  all  ethnic  and  socioeconomic 
gi’oups.  It  is  described  as  the  most  common  diag- 
nosis in  gynecology,  causing  countless  women  to 
suffer  from  pelvic  pain,  dysmenorrhea,  dyspareu- 
nia,  and  infertility.  In  fact,  it  has  been  reported 
that  as  many  as  25  percent  of  all  women  in  their 
30s  and  40s  have  endometriosis.  However,  the 
tme  incidence  of  this  disease  is  unknown,  because 
subtle  symptoms  or  occult  disease  are  not  easily 
diagnosed. 

The  natural  history  and  long-term  consequences 
of  endometriosis  have  not  been  documented.  It 
was  first  described  as  a clinical  entity  in  1860, 
and  current  concepts  concerning  this  condition 
emerged  almost  70  years  ago.  Minimal  progress 
has  been  made  in  understanding  the  pathophysi- 
ology of  endometriosis.  Little  is  known  about  the 
basic  physiology  of  normal  endometrium  in  humans, 
or  the  mechanisms  underlying  these  pathological 
endometrial  implants.  In  fact,  while  retrograde 
menstrual  flow  into  the  Fallopian  tubes  is  consid- 
ered a sufficient  explanation  for  the  migration  of 
endometrial  cells  from  the  uterus  to  the  tubes, 
this  mechanism  fails  to  explain  endometriosis  of 
the  lung,  which  can  cause  significant  morbidity — 
even  mortality,  if  a lung  collapses  suddenly — as 
well  as  endometriosis  of  the  brain,  nose,  and  bone, 
to  cite  just  a few  of  the  extrapelvic  sites  where 
endometriosis  has  been  found  in  women.  It  is  also 
not  known  why  all  women  do  not  develop  this  dis- 
ease; retrograde  flow  is  common — it  may  occur  in 
well  over  90  percent  of  all  cycling  women — yet 
some  women’s  bodies  are  able  to  reject  this  aber- 
rant tissue  flowing  within  the  pelvis.  Therefore, 
there  may  be  an  immunologic  basis  explaining 
resistance  to  implantation.  Alternatively,  a global 
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immune  defect  may  account  for  implantation, 
both  locally  and  distally  within  a woman’s  body. 
Pelvic  and  systemic  immunological  abnormalities 
have  been  implicated  in  the  process  of  the  dis- 
ease, and  it  may  be  etiologic  with  regard  to  adhe- 
sion formation  and  infertility. 

The  most  significant  consequence  of  endometrio- 
sis is  pelvic  pain,  but  urinary  and  gastrointestinal 
symptoms  and  pain  v/ith  intercourse  or  exercise 
are  also  common.  Nevertheless,  no  clear  relation- 
ship between  the  presence  of  lesions  in  the  pelvis, 

“Endometriosis  affects  . . . women 
from  all  races  and  socioeconomic 
groups  in  the  United  States.  It  is  a 
nightmare  of  misinformation, 
myths,  taboos,  lack  of  diagnosis, 
and  problematic  hit-and-miss 
treatment . . . 

Mary  Lou  Ballweg,  President, 
Endometriosis  Association 

bladder,  or  bowel  and  symptoms  exists,  nor  do 
these  serve  as  indicators  of  clinical  expression  of 
the  disease. 

In  attempts  to  cure  the  disease,  over  1.5  million 
hysterectomies  and  bilateral  oophorectomies  were 
performed  on  young  women  between  1970  and 
the  early  1980s.  However,  the  disease  may  be 
reactivated  after  surgery  with  estrogen  therapy. 
(There  are  documented  cases  of  endometriosis  in 
men  who  receive  estrogen  for  prostate  cancer; 
whether  estrogen  supports  the  proliferation  of 
endometrial  tissue  in  the  absence  of  a uterus  or 
ovaries  has  never  been  studied.)  Yet  estrogen 
replacement  therapy  is  vital  to  prevent  the  subse- 
quent bone  loss  and  high  risk  of  osteoporosis  that 
these  women  face.  In  fact,  the  disease  appears  to 
be  associated  with  reduced  bone  mass.  Endome- 
trial cells  may  secrete  bone-resorbing  factors,  such 
as  C3dokines.  This  hypothesis  is  supported  by  the 
finding  that  endometrium  is  capable  of  producing 
these  factors  in  vitro.  Such  factors  could  cause 
uncoupling  of  the  normally  balanced  sequence  of 
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bone  resorption  and  formation  that  occurs  in  bone 
remodeling,  leading  to  a deleterious  impact  on 
bone  accrual.  It  is  known  that  women  build  bone 
into  the  late  20s  and  early  30s — yet  endometrio- 
sis, either  directly  or  indirectly,  may  be  prevent- 
ing optimal  bone  accrual.  This  would  significantly 
compromise  peak  bone  density — a key  risk  factor 
for  osteoporosis.  Endometriosis  may  serve  as  a 
useful  model  for  premenopausal  bone  loss.  Ovar- 
ian integrity  or  function  may  be  impaired  due  to 
endometrial  lesions,  which  commonly  involve  the 
ovaries,  leading  to  aberrant  hormonal  secretion  or 
the  release  of  unknown  factors,  which  in  turn  com- 
promises bone  turnover. 

The  diagnosis  of  endometriosis  is  often  missed, 
particularly  in  teens  and  minority  women.  In  fact, 
it  is  widely — but  erroneously — thought  that  the 
disease  does  not  occur  frequently  in  Blacks  despite 
consistent  symptoms.  However,  S5Tnptoms  in  Blacks 
are  often  attributed  to  pelvic  inflammatory  disease 
(PID);  thus,  delays  in  diagnosis  are  all  too  common. 

According  to  current  guidelines,  it  is  not  always 
possible  to  link  the  presence  of  this  disease  with 
symptoms.  Mild  disease,  by  surgical  classification 
guidelines,  may  cause  debilitating  pain,  while 
severe  disease,  with  extensive  scarring,  may  be 
painless  and  only  diagnosed  during  an  evaluation 
for  infertility.  There  appear  to  be  different  types 
of  lesions  (petechial  versus  powder  bums)  involved 
in  endometriosis.  Whether  these  confer  differing 
degrees  of  expression  by  virtue  of  their  variable 
activity  is  not  known. 

Whether  endometrial  cells  secrete  factors  that  affect 
fertility  adversely  needs  to  be  clarified.  Endometri- 
osis is  reportably  present  in  over  30  percent  of  the 
3 million  women  with  infertility,  yet  no  direct  etio- 
logic  mechanisms  are  xmderstood,  with  the  exception 
of  anatomic  tubal  occlusion  by  scarring.  Further- 
more, it  is  not  clear  that  therapy  improves  concep- 
tion. In  the  short  term,  infertihty  caused  by  endo- 
metriosis results  in  obvious  psychological  tramna. 
And  nuUiparous  women  are  at  greater  risk  of  develop- 
ing osteoporosis. 

Therapeutic  management  is  widely  controversial. 
Women  may  require  multiple  surgical  procedures 


for  diagnosis  or  therapy.  Yet  a ciore  is  rarely  achieved, 
and  severe  pain  commonly  persists.  Furthermore, 
surgical  intervention  may  bring  about  long-term 
consequences,  including  adhesions  and  a spread 
of  the  disease.  Additional  problems  persist,  such 
as  how  to  manage  a 20-year-old  with  recurrent 
disease  who  wants  to  preserve  and  optimize  her  re- 
productive capacity  or  what  to  advise  a 40-year-old 
with  debilitating  pain  who  does  not  respond  to 
conservative  management  yet  has  a markedly  com- 
promised ability  to  work,  to  exercise,  to  have  sex, 
and  for  whom  hysterectomy  and  oophorectomy  would 
confer  a long-term  increased  risk  of  osteoporosis. 

Major  scientific  findings  are  limited,  but  available 
data  have  suggested  that  immune  function  may 
be  altered  in  endometriosis.  Abnormal  autoimmune 
phenomena,  as  well  as  immunological  alterations, 
have  been  reported;  changes  in  cellular  produc- 
tion of  c3dokines,  and  possible  secretion  of  inter- 
leukins and  tumor  necrosis  factor  from  endometrial 
tissue,  support  the  theory  that  endometriosis  has 
an  effect  on  immune  function.  Alternatively, 
immune  dysfunction  may  be  the  primary  defect 
that  allows  these  aberrant  cells  to  implant.  While 
immune  phenomena  appear  to  occur  in  the  pelvic 
area,  overall  systemic  abnormalities  are  also 
described  that  are  more  likely  to  be  linked  to 
alterations  of  the  immune  system.  The  presence 
of  increased  complement  and  antiendometrial 
antibodies  in  the  serum,  and  immunoglobulins 
and  immune  complexes  in  the  endometrium  and 
implants,  adds  further  evidence  to  support  the 
theory  of  an  immune  mechanism  directed  against 
the  endometrium.  The  detection  of  positive  antinu- 
clear antibodies  suggestive  of  abnormal  polyclonal  B- 
cell  activation  and  the  association  of 
endometriosis  with  systemic  lupus  erythematosus 
further  support  a more  global  involvement  of  the 
immune  system.  Other  aspects  of  autoimmune 
disease  are  also  present,  such  as  a preponderance 
among  females,  occurrence  within  famihes,  tissue 
damage,  and  multiorgan  involvement. 

Research  goals  should  include  both  a basic  compo- 
nent and  applied  clinical  investigation  with  thera- 
peutic, well-controlled  trials.  A multidisciplinary 
approach  to  endometriosis  research,  encompass- 
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ing  immunology,  epidemiology,  and  clinical  and 

behavioral  research,  is  suggested. 

• Basic  studies  of  the  physiology  of  normal  endo- 
metrium should  determine  the  underlying 
pathophysiology  of  this  disorder,  addressing 
why  it  has  variable  expression,  resulting  in  differ- 
ent short-  and  long-term  consequences. 

• The  various  roles  of  medical  and/or  surgical 
therapy  to  control  or  prevent  disease  sequelae 
should  be  evaluated.  There  are  no  long-term  fol- 
low-up studies  reviewing  the  impact  of  any 
mode  of  therapeutic  intervention.  Reporting 
long-term  outcomes,  as  well  as  the  initial  results 
of  studies,  is  essential  to  furthering  under- 
standing of  endometriosis. 

• Studies  should  assess  the  usefulness  of  new 
tools,  such  as  magnetic  resonance  imaging  (MRI), 
for  both  managing  and  treating  endometriosis; 
through  such  means,  it  is  hoped  that  frequent 
surgical  intervention  can  be  minimized. 

• Researchers  should  learn  more  about  the  role 
of  the  immune  system  in  the  initiation  and 
associated  phenomena  of  endometriosis.  Use  of 
appropriate  animal  models  to  assess  local  and  sys- 
temic occurrence,  as  well  as  susceptibility  and 
expression  of  this  disease,  is  critical.  Identifica- 
tion of  other  suspected  factors  that  may  be 
involved  in  the  expression  of  the  disease — such 
as  stress,  hormonal  alterations,  and  dietary  fac- 
tors— should  be  pursued. 

• Exploring  the  relationship  between  bone  loss 
and  the  modulation  of  bone  turnover  in  women 
with  endometriosis,  who  are  at  risk  of  osteopo- 
rosis due  to  the  disease  process  and/or  therapy, 
is  vital. 

• Evaluating  the  extent  of  bone  alterations  is 
critical  to  establish  whether  this  population  is 
at  risk  of  bone  loss  well  before  the-  advent  of 
menopause. 

• Determining  the  mechanism  by  which  endome- 
triosis causes  demineralization  would  clarify 
therapeutic  modalities. 


• Studies  should  investigate  whether  estrogen 
replacement  therapy  is  appropriate  for  osteopo- 
rosis and,  in  particular,  determine  the  relative 
risk  of  bone  loss  versus  disease  reactivation.  It 
is  important  to  learn  whether  therapy  can  sus- 
tain normal  bone  turnover  and  avert  the  disas- 
trous long-term  consequences  of  osteoporosis. 

Fibroids 

Fibroids,  the  common  name  for  uterine  myomas 
(leiomyomata),  are  benign  fibromuscular  tumors 
of  the  uterus  that  occur  in  up  to  40  percent  of 
women.  They  are  more  common  in  Black  women 
than  in  white  women.  They  are  responsible  for 
60  percent  of  all  pelvic  laparotomies. 

Fibroids  are  estrogen-responsive  and  regress 
after  menopause  or  estrogen  withdrawal.  They 
are  monoclonal  tumors  that  seem  to  result  from 
single  cytogenetic  changes  in  uterine  muscle  cells. 
Some  fibroids  secrete  or  produce  growth  factors 
and  hormones,  such  as  prolactin  and  erythropoie- 
tin. The  cause  of  these  changes  and  the  role  of 
these  secretory  products  are  unknown. 

Fibroids  can  produce  pain  or  uterine  bleeding, 
and  the  usual  treatment  is  surgical  removal  of 
the  tumors  or  hysterectomy.  While  medical  ther- 
apy with  GnRH  analogues  is  available,  this  is 
only  effective  as  long  as  treatment  is  continued. 
This  therapy  is  complicated  by  diminished  estro- 
gen secretion.  The  long-term  effects  of  this  ther- 
apy are  uncertain;  it  is  also  expensive. 

Fibroids  have  been  related  to  infertility.  Yet  the 
precise  role  of  fibroids  in  infertility  is  not  well 
defined. 

Research  needs  to  determine  the  life  history  of 
fibroids.  This  can  be  accomplished  safely,  since 
fibroids  can  now  be  observed  over  time  and  distin- 
guished from  ovarian  tumors.  Eventually,  it  may 
be  possible  to  manage  even  large  fibroids  without 
interventional  therapy. 

• Studies  should  determine  the  factors  that 
induce  fibroids;  any  racially  based  differences 
in  these  factors  should  be  studied. 
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• The  relationship  of  fibroids  to  infertility  should 
be  defined. 

Special  Issues 

The  use  of  nonhuman  primate  models  in  studies 
of  the  physiology  and  pathophysiology  of  the  hypo- 
thalamus-hypophyseal axis  should  be  encouraged 
and  supported.  In  addition,  the  need  continues  for 
high-quality  clinical  investigation  in  this  area. 

Addressing  and  studying  ovarian  physiology  and 
pathophysiology  in  humans  pose  many  practical 
and  ethical  barriers,  the  most  obvious  being  the 
acquisition  of  ovarian  somatic  tissues,  as  well  as 
gametes  and  preimplantation  embryos,  for  cellu- 
lar and  biochemical  analyses.  Although  subpri- 
mate species  have  played  and  will  continue  to  play 
important  roles  in  understanding  ovarian  func- 
tion, it  is  becoming  increasingly  clear  that  signifi- 
cant differences  exist  in  ovarian  control  mechanisms 
between  primate  and  subprimate  species.  This  is 
most  evident  in  the  local  control  mechanisms  of  ovar- 
ian function  exerted  by  growth  factors,  which  may 
play  a role  in  the  pathogenesis  of  ovarian  func- 
tion. It  now  appears  that  the  intraovarian  expres- 
sion of  these  factors  in  rodents  differs  dramatically 
from  that  in  subhuman  primates.  Accordingly,  if 
significant  advances  are  to  be  made  in  our  under- 
standing of  normal  and  abnormal  ovarian  function 
in  women,  research  in  appropriate  model  systems 
(subhuman  primates)  must  be  encouraged  and 
supported. 

Currently,  appropriate  models  of  human  labor 
have  not  been  used.  It  has  been  shown  that  the 
fetal  adrenal  controls  labor  in  sheep,  but  this 


model  does  not  apply  to  humans.  In  rodents,  the 
mother  seems  to  control  the  onset  of  labor;  but 
this  is  also  a poor  model  for  humans.  There  is  a 
sizeable  body  of  data  to  suggest  that  the  decidua 
may  contribute  to  human  uterine  contractions  by 
release  of  prostaglandin,  production  of  oxytocin 
receptors,  and  other  mechanisms.  Developing  a 
higher  primate  model  of  human  uterine  activity 
would  be  a useful  tool  to  understanding  labor,  as 
would  development  of  good,  steroid-responsive 
human  myometrial  cell  lines. 

In  addition,  animal  models  need  to  be  developed 
to  examine  the  effects  of  hormones  on  behavior. 
The  use  of  the  primate  model  should  be  encour- 
aged, with  particular  attention  to  puberty  and 
menopause.  In  order  to  understand  basic  behav- 
ior, the  full  spectrum  of  action  of  reproductive  hor- 
mones should  be  examined  on  a complex  brain, 
such  as  that  of  the  rat.  Studies  should  focus  on 
the  neurons  involved,  the  connections  between 
the  neurons,  the  neurotransmitters,  and  the 
charges  (electropsychological  or  activation  of  the 
genome)  of  each  of  the  neurons  involved  and  their 
final  output. 

Developing  an  appropriate  experimental  model 
for  studies  of  mammary  gland  growth  and  devel- 
opment requires  special  attention.  Currently,  the 
mouse  mammary  gland  is  the  favorite  model;  its 
appropriateness  needs  to  be  vahdated  using  human 
or  other  primate  tissues. 

There  is  also  a strong  need  for  a structure  that 
will  encourage  interdisciplinary  research  in  many 
of  the  areas  within  reproductive  biology,  refine 
reproducible  methodology,  and  facilitate  the 
review  process. 
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# he  outcome  of  pregnancy  can  affect  a multi- 
tude  of  a women’s  health  issues  over  a 
woman’s  lifetime.  A successful  birth  improves 
quahty  of  hfe  not  only  during  the  early  postpartum 
period  but  also  during  all  of  the  subsequent  child- 
bearing years  and  sets  the  stage  for  successful 
childbearing  in  the  next  generation.  Complications, 
such  as  preterm  birth,  can  be  a major  compromis- 
ing factor  for  a child’s  growth  and  development. 
The  consequences  of  caring  for  a handicapped 
newborn  infant  and  child  can  have  devastating 
effects  on  health  and  the  quality  of  hfe  for  a mother 
and  for  her  entire  family.  Given  projections  regard- 
ing the  composition  of  the  American  work  force  by 
the  year  2000,  the  health  of  working  women  dur- 
ing pregnancy  and  childbearing  is  of  paramount 
importance  to  the  Nation. 


The  primary  goals  of  the  research  initiatives  recom- 
mended by  the  working  group  on  Early  Developmen- 
tal Biology  are  to  optimize  pregnancy  outcome  and  to 
understand  the  basic  scientific  foundations  of  nor- 
mal embryonic  development  in  relation  to  clinical 
problems. 


The  proposed  section  of  the  research  agenda  detailed 
here  has  been  divided  into  basic  science  and  clini- 
cal priorities.  Implementation  of  both  the  basic  sci- 
ence and  clinical  programs  is  essential  for  an  inte- 
grated approach  to  important  women’s  health  issues. 


Major  Themes 

Model  Systems — Methodological 
Considerations 

Momentous  advances  in  our  understanding  of 
human  development  and  growth  are  occurring, 
primarily  because  of  technological  innovations  in 
molecular  biology  and  genetics,  the  exploitation  of 
model  systems  to  elucidate  basic  embryological 
principles,  and  the  establishment  of  new  methods 
for  studying  developmental  processes. 

Innovations  in  molecular  genetics  are  leading  to 
spectacular  progress  in  both  the  identification  and 
cloning  of  genes  affecting  the  development  of  the 
fetus  and  child.  This  progress  encompasses  not  only 
genes  for  inherited  defects  such  as  cystic  fibrosis. 
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muscular  dystrophy,  and  osteogenesis  imperfecta 
but  also  genes  that  affect  the  susceptibility  of  the 
child  to  specific  cancers  such  as  retinoblastoma 
and  Wilm’s  tumor.  Research  in  this  area  is  at  the 
precise  juncture  between  basic  molecular  genetics 
and  clinical  medicine  and  is  fundamentally 
important  because  of  its  prospects  for  new  thera- 
pies as  well  as  improved  methods  for  early  diagno- 
sis and  intervention. 

While  researchers  in  molecular  genetics  have  had 
gi’eat  success  in  cloning  disease  genes,  another 
revolution  is  underway  that  affects  our  under- 
standing of  how  genes  control  the  shape  and  form 
of  the  fetus.  Advances  have  come  primarily  from 
basic  research  on  the  development  of  many  differ- 
ent embryos — those  of  fruit  flies,  worms,  frogs, 
chickens,  and  fish,  as  well  as  mice.  The  picture 
that  is  emerging  indicates  that  the  fundamental 
processes  in  the  development  of  all  organisms  are 
controlled  by  a few  major  families  of  genes.  Some 
of  these  genes  encode  nuclear  or  DNA-binding  pro- 
teins that  switch  other  genes  on  and  off  and  have 
motifs  that  are  known  as  the  “homeobox,”  “zinc 
finger,”  and  the  “helix-loop-helix.”  Other  families 
(the  cell  cycle  genes)  encode  proteins  required  for 
coordinating  DNA  sjmthesis  and  cell  division,  while 
yet  others  (the  growth  factor-related  genes)  gener- 
ate extracellular  signaling  molecules  that  allow 
cells  to  interact  with  one  another  during  the  for- 
mation of  complex  tissues  and  organs.  Finally, 
there  are  families  of  extracellular  matrix  proteins — 
for  instance,  the  collagens  and  proteoglycans  and 
their  receptors — that  hold  tissues  together  and 
help  to  coordinate  growth  and  morphogenesis  in 
many  different  ways,  for  example,  by  binding 
growth  factors  and  guiding  cell  movements.  A 
major  area  for  research  concerns  the  mechanisms 
responsible  for  the  step-by-step  activation  of  genes 
that  control  patterns  in  model  organisms  such  as 
Drosophila  (the  fruit  fly),  the  embryo  in  which 
many  of  these  genes  were  first  identified. 

A common  feature  of  all  these  families  of  genes  is 
that  specific  protein  motifs  have  been  highly  con- 
served during  evolution.  Possibly  the  most  sur- 
prising example  has  been  the  linear  sequence  of 
homeotic  genes  of  insects,  each  containing  the 
DNA-binding  homeobox,  which  have  been  con- 


served in  the  same  sequence  in  the  mammalian 
genome  and  which  show  a similar  axial  expres- 
sion pattern  in  both  fly  and  mammalian  embryos. 
The  power  of  developmental  genetics  in  flies  and 
worms  will  continue  to  offer  other  insights  into 
human  developmental  problems.  For  example, 
considerable  human  embryonic  wastage  occurs 
because  of  chromosomal  nondisjunction  during 
oogenesis.  Although  the  molecular  mechanisms 
underl3nng  the  phenomenon  are  not  yet  understood, 
it  has  been  reported  that  two  genes  required  for 
normal  chromosomal  segregation  in  Drosophila 
code  for  adenosinetriphosphatase  (ATPase)-acti- 
vated  contractile  proteins.  Thus,  while  we  do  not 
yet  know  the  mechanism  responsible  for  activat- 
ing the  homeotic  genes  sequentially  in  mammals, 
or  whether  chromosome  segregation  in  mammals 
is  similarly  dependent  on  microtubule-mediated 
motors,  it  is  clear  that  research  on  fruit  flies  and 
other  model  organisms  can  have  direct  relevance 
to  studies  on  human  embryos  and  that  the  advan- 
tages of  different  experimental  systems  can  be 
exploited  to  tackle  fundamental  questions  about 
both  normal  and  abnormal  human  embryonic 
development. 

In  spite  of  the  elegance  of  the  genetic  schemes  cur- 
rently being  reported  ior  Drosophila,  it  is  important 
to  realize  that  the  mechanism  for  establishing 
axial  polarity  in  the  mammalian  embryo  may  uti- 
lize different  molecular  processes.  The  mamma- 
lian oocyte  is  unique  in  that  it  does  not  acquire 
any  of  the  intrinsic  polarities  characteristic  of 
eggs  of  other  animal  species.  Consequently,  even 
up  to  the  eight-cell  stage  of  the  embryo,  each  blas- 
tomere  retains  totipotent  properties.  The  first 
indication  of  intrinsic  polarity  occurs  when  the 
trophoblast  cell  layer  becomes  segregated  from 
the  future  inner  cell  mass.  Even  at  this  time,  the 
inner  cell  mass  cells  appear  to  be  equivalent  to 
embryonic  stem  (ES)  cells  in  that  they  lack  a sta- 
ble axial  determination.  Clearly,  additional  model 
systems  such  as  the  frog,  in  which  growth  factor 
concentrations  control  axial  determination,  the 
recently  developed  zebrafish  system  with  its  use- 
ful genetics,  or  the  avian  system,  in  which  the 
polarization  of  the  trophoblast  establishes  the  ini- 
tial axial  pattern  of  the  primitive  streak,  will  be 
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important  for  elucidating  the  development  of  the 
human  embryonic  axis. 

The  development  of  the  transgenic  mouse  system 
has  opened  up  many  new  avenues  for  understand- 
ing both  normal  and  abnormal  mammalian  devel- 
opment. Targeted  mutagenesis  of  ES  cells  and  their 
subsequent  integration  into  the  germ  line  of  host 
mouse  embryos  have  made  possible  the  develop- 
ment of  mouse  strains  deficient  in  genes  important 
for  key  developmental  processes.  Thus,  inactiva- 
tion of  the  wnt-1  gene  (which  is  homologous  to  a 
key  gene  required  in  Drosophila  for  segmenta- 
tion) results  in  loss  of  the  midbrain,  thus  demon- 
strating the  critical  requirement  for  this  gene. 
Similarly,  this  approach  opens  up  the  possibility 
of  producing  animal  models  of  human  diseases, 
either  by  introducing  defective  human  genes  into 
ES  cells  or  by  targeting  the  specific  human  muta- 
tion into  the  homologous  mouse  gene  of  the  host 
ES  cell,  so  that  the  disease  process  can  be  studied 
experimentally  and  new  therapies  developed. 

In  vitro  manipulation  of  embryonic  cell  types  is 
essential  for  identifying  and  studying  specific  cel- 
lular and  intercellular  processes  active  in  a wide 
variety  of  cell  types  and  tissues.  Immortalized  cell 
lines,  representing  stem  cell  populations  as  well 
as  cells  in  varying  stages  of  differentiation,  have 
become  important  experimental  materials  for 
understanding  developmental  mechanisms.  Simi- 
larly, immortalization  of  cell  lines  from  mutant 
cells,  such  as  mucosal  epithelium  of  cystic  fibrosis 
patients,  provides  new  opportunities  for  elucidat- 
ing the  function  of  specific  human  genes. 

Genetic  Variation 

Genetic  variation  among  races  may  affect  the  out- 
come of  pregnancy  under  specific  circumstances. 
The  response  of  the  mother  and  of  the  fetus  to 
environmental  insults  and  pharmacologic  agents, 
as  well  as  the  response  of  the  fetus  to  maternal 
disease  and  disease  treatments,  may  all  be  influ- 
enced by  genetic  polymorphisms.  These  genetic 
effects  may  be  compounded  by  cultural  and  socio- 
economic factors.  In  considering  the  research 
agenda  outlined  below,  recognition  of  genetic 
diversity  among  women  and  their  fetuses  must  be 
considered.  Model  systems,  wherever  possible. 


must  take  into  account  the  influences  of  normal 
genetic  variation  on  developmental  processes  and 
also  the  fact  that  female  mammals  are  genetic 
mosaics  for  polymorphic  X-linked  genes  by  virtue 
of  random  X-chromosome  inactivation. 

The  recent  advances  that  have  been  made  in  map- 
ping genes  in  both  humans  and  mice  have  revealed 
extensive  syntenic  regions  in  which  the  order  of 
genes  along  the  chromosome  has  been  conserved. 
Thus,  as  genes  are  identified  in  mice,  they  can  be 
cross-indexed  onto  human  chromosomes  and  vice 
versa.  The  use  of  specific  inbred  strains  of  mice 
and  crosses  between  them,  together  with  new  tech- 
niques for  rapidly  mapping  genes,  greatly  facili- 
tates the  identification  of  mioltiple  gene  combinations 
affecting  developmental  processes  such  as  fetal 
growth  and  birth  weight.  As  the  various  genes  are 
localized  and  identified  in  the  mouse,  it  will  be 
possible,  because  of  the  conservation  of  chromo- 
somal organization  described  above,  to  predict  where 
the  genes  are  localized  on  human  chromosomes. 

In  the  discussion  below,  the  next  five  sections  relate 
to  basic  research  needs.  Then,  beginning  with  the 
section  on  Prematurity,  the  discussion  addresses 
priorities  for  clinical  research. 

Key  Issues/Research 
Recommendations 

Gene  Activity  During  Gametogenesis 
and  Development:  Differences  in 
Males  and  Females 

Most  inherited  genetic  diseases  follow  the  simple 
rule  that  a defective  gene  behaves  identically 
regardless  of  whether  it  is  inherited  from  the  mother 
or  the  father.  Basic  research,  in  particular  the 
study  of  mutant  mice,  has  led  to  the  unexpected 
discovery  that  some  genes,  normal  and  abnormal, 
behave  differently  depending  on  whether  they  are 
inherited  from  one  parent  or  the  other.  In  some 
cases,  the  maternal  gene  may  be  inactive  in  the 
offspring;  in  other  cases,  the  paternal  gene  is  inac- 
tive. This  process,  known  as  DNA  “imprinting,”  is 
now  thought  to  involve  far  more  genes  than  was 
originally  supposed  and  almost  certainly  plays  a 
role  in  determining  the  outcome  of  some  inherited 
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diseases  (e.g.,  the  Angelman  s}Tidrome  is  produced 
when  a deletion  of  human  chromosome  15qll-ql3 
is  inherited  from  the  mother,  but  the  Prader-Willi 
syndrome,  which  has  a distinct  phenotype,  is  pro- 
duced when  a similar  deletion  is  inherited  from 
the  father).  It  is  important  to  understand  the 
molecular  basis  of  imprinting,  when  it  occurs  in 
eggs  and  sperm,  and  how  many  genes  it  involves. 

The  process  of  reversible  silencing  of  gene  activity 
involves  most  genes  on  one  of  the  two  X chromo- 
somes in  female  embryos  at  the  stage  of  implanta- 
tion. This  “X-inactivation”  mechanism  of  dosage 
compensation,  however,  is  not  complete.  Genes 
that  escape  X-inactivation  fall  into  four  classes: 

1.  Genes  in  the  “pseudo-autosomal”  region  of  Xp 
that  is  regularly  exchanged  with  a segment  of 
the  Y chromosome  are  truly  identical  in  males 
and  females  (example:  GM-CSF  receptor  a); 

2.  Genes  that  remain  active  when  on  the  “inac- 
tive” X chromosome  (examples:  ZFX/ZFY  and 
RPS4X/RPS4Y).  These  genes  have  equivalent 
but  not  identical  functional  genes  on  the  Y 
chromosome; 

3.  Genes  that  are  still  expressed  on  the  inactive  X 
to  some  extent  but  have  no  functional  equiva- 
lent on  the  Y (examples:  steroid  sulfatase, 
Kallman  syndrome  gene).  For  these  genes, 
females  have  two  functional  copies,  while 
males  have  only  one; 

4.  Genes  that  are  expressed  only  from  the  inactive 
X chromosome  and  are  not  expressed  in  male 
cells  except  during  spermatogenesis  (e.g., 

XIST).  Their  role  may  be  limited  to  the  X-inac- 
tivation  process  itself. 

• Studies  should  determine  the  mechanisms  of 
imprinting  and  identify  imprinted  genes  in 
humans  and  mice. 

• A systematic  exploration  of  genes  expressed  on 
the  inactive  X chromosome  and  genes  expressed 
only  on  the  inactive  X chromosome  could  reveal 
fundamental  differences  in  gene  expression  in 
males  and  females  that  are  not  directly  related 
to  sex  development  and  hormones. 


• Allelic  differences  at  X chromosomal  loci  cause 
all  females  to  be  mosaics  for  two  different  cell 
lineages.  Mosaicism  for  specific  alleles,  for  exam- 
ple, at  X chromosomal  loci  yet  to  be  discovered, 
should  be  evaluated  as  possible  contributing  fac- 
tors to  the  development  of  disorders  that  are  either 
limited  to  females  (example:  Rett  syndrome)  or 
have  a preponderance  in  females,  such  as  auto- 
immune diseases,  and  also  to  gender  robustness. 

Once  this  basic  science  has  been  elucidated,  research- 
ers can  apply  this  knowledge  to  clinical  problems, 
such  as  those  that  pertain  to  implantation  and 
placentation. 

Implantation  and  Placentation 

The  implantation  of  the  embryo  represents  the 
initial  intimate  contact  between  conceptus  and 
mother.  The  normal  process  of  nidation  and  for- 
mation of  the  placenta  is  critical  to  the  success  of 
pregnancy.  It  establishes  the  link  between  the 
mother  and  fetus  through  which  essential  nutri- 
ents are  exchanged.  There  are  major  consequences 
for  maternal  and  fetal  health  when  implantation 
is  abnormal.  Infertility  resulting  from  fetal  loss  is 
common  during  the  peri-implantation  period.  The 
success  of  assisted  reproductive  technologies  is  lim- 
ited, to  some  extent,  by  an  inadequate  understand- 
ing of  the  implantation  process.  Ectopic  pregnancy 
and  placenta  previa,  which  result  fi'om  embryo  implan- 
tation in  abnormal  sites,  outside  and  within  the  uter- 
ine cavity,  are  significant  causes  of  morbidity  and 
mortality  in  women  of  reproductive  age.  Abnormal 
implantation  (failure  of  invading  trophoblast  cells  to 
remodel  uterine  arteries)  has  also  been  implicated  in 
the  pathogenesis  of  toxemia  in  pregnancy.  Gestational 
trophoblast  disease  results  from  the  dysregulated 
proliferation  of  trophoblastic  cells.  Placental  insuffi- 
ciency causes  fetal  growth  retardation. 

The  processes  of  implantation  and  placentation 
are  remarkable  in  that  they  encompass  prolifera- 
tion of  the  trophectoderm  (the  outer  cell  layer  of 
the  implanting  embryo),  the  invasion  of  the  tro- 
phoblasts  into  the  uterine  lining  to  establish  the 
placental  vascular  bed,  and  the  differentiation  of 
trophoblast  cells  into  a transporting  epithelium, 
endocrine  gland,  and  immunologic  barrier  that 
permits  the  fetus  to  be  accepted  as  a semi-allograft. 
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The  mechanisms  underlying  the  normal  process 
of  implantation  and  placentation  remain  obscure. 
The  agents  that  propel  trophoblast  replication  and 
subsequent  differentiation  into  the  mature  placenta 
are  largely  unknown.  It  is  generally  believed  that 
these  processes  are  driven  by  autocrine  and  para- 
crine mechanisms,  but  the  catalogue  of  growth  fac- 
tors involved  and  their  mode  and  sequence  of  action 
have  not  been  delineated.  The  factors  (e.g.,  prote- 
ases, protease  inhibitors,  and  extracellular  matrix 
proteins  and  cellular  receptors  for  them)  that  con- 
trol invasion  and  remodeling  of  the  uterus  during 
implantation  are  just  beginning  to  be  defined. 

The  development  of  the  transport  systems  of  the 
placenta,  particularly  the  polarized  syncytio- 
trophoblast,  has  not  been  explored  at  a molecular 
level.  The  regulation  of  genes  that  encode  trans- 
port proteins,  their  level  of  expression,  and  the 
ways  in  which  they  are  modulated  by  maternal 
nutrients  and  hormones  have  not  been  disclosed. 
The  placenta  produces  a diverse  repertoire  of  hor- 
mones, growth  factors,  and  cytokines.  The  ways 
in  which  the  elaboration  of  these  substances  is 
regulated  and  the  functions  of  these  factors  in  ges- 
tation are  still  poorly  understood.  Indeed,  the 
physiological  roles  of  hormones  that  have  been 
known  for  decades  are  still  uncertain  (e.g.,  chorionic 
somatomammotropin).  The  mechanisms  by  which 
the  trophoblast  and  fetus  escape  immune  rejection 
are  still  unclear.  Expression  of  unique  histocom- 
patibility antigens  (HLA-G),  the  composition  of 
immune  cells  in  the  uterus,  and  the  production  of 
immunomodulatory  factors  by  the  placenta  may 
each  contribute  to  the  acceptance  of  the  conceptus. 

• Studies  should  determine  the  factors  that  drive 
placental  growth  and  differentiation. 

• Research  needs  to  characterize  the  molecules 
involved  in  trophoblast  attachment  and 
invasion  and  elucidate  their  regulation. 

• Investigations  should  clarify  the  differentiation 
of  placental  transporting  and  endocrine  functions. 

• Studies  should  investigate  the  mechanisms  by 
which  both  placenta  and  fetus  escape 
immunological  rejection. 


Cell,  Tissue,  and  Organ 
Differentiation 

Abnormalities  of  development  result  in  birth 
defects,  which  are  at  present  the  leading  cause  of 
infant  mortality  in  this  country.  Molecular  biol- 
ogy has  ushered  in  a revolution  in  our  under- 
standing of  how  tissues  acquire  specific  functions 
and  how  they  organize  into  organs  through  hierar- 
chies of  gene  expression.  During  embryonic  devel- 
opment, new  cell  types  aire  progressively  generated 
in  the  progeny  cells  of  the  fertilized  egg,  with  cells 
becoming  more  and  more  restricted  in  their  devel- 
opmental potential  as  tissues  and  organs  approach 
their  adult  form.  Certain  cell  populations,  how- 
ever, pause  in  this  march  to  specialization,  serv- 
ing as  transient,  self-renewing  stem  cells  that 
rapidly  expand  specific  stem  cell  populations 
before  moving  on  to  the  next  stage  of  development. 

Cell  behavior  during  development  is  regulated  by 
combinations  of  two  basic  strategies.  In  the  first, 
genetic  information  dictating  behavior  is  passed 
from  parental  ceU  to  daughter  cell  in  a discrete  cell 
lineage.  This  lineage  is  established  early  in  devel- 
opment by  the  expression  of  certain  DNA-binding 
proteins,  which  in  turn  act  on  a group  of  diverse 
genes  that  influence  cell  phenotype.  In  the  other 
strategy,  ceU  behavior  is  dictated  by  nearby  cells,  which 
produce  unique  microenvironments  containing  a 
composite  of  extracellular  matrix  constituents  (col- 
lagens, glycoproteins,  and  proteoglycans),  growth 
factors,  proteases,  and  protease  inhibitors.  Each  of 
these  classes  of  components  represents  several  gene 
families  that  can  differ  depending  on  the  ceU  type. 
The  components  interact  with  cell  surface  recep- 
tors (e.g.,  matrix  receptors,  growth  factor  recep- 
tors) and  cell  adhesion  molecules,  which  are 
themselves  part  of  the  cell  surface.  The  microenvi- 
ronments create  a molecMar  context  that,  as  a result 
of  cell  surface  interactions  with  multiple  bioeffec- 
tor molecules  or  with  products  of  regulated  activa- 
tion pathways,  causes  signals  to  be  generated  within 
the  ceU  that  influence  the  developmental  behaviors. 
Cell  behavior  during  development  is  highly  inte- 
grated, and  the  integration  involves  both  strategies; 
a cell’s  responses  to  its  neighbors  will  depend  on 
its  lineage  and  history  and  how  it  was  previously 
influenced. 
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Understanding  this  developmental  process  has 
led  to  new  insights  into  how  organs  such  as  the 
limbs,  lung,  and  intestine  acquire  their  form  and 
function,  but  there  are  major  research  gaps.  For 
instance,  it  is  not  understood  how  the  basic  organi- 
zation plan  of  the  human  body  arises.  It  is  important 
to  learn  what  produces  the  spatial  arrangement  of 
head-tail,  front-back,  and  left  and  right  axes. 

• Studies  should  seek  to  discover  how  many  dif- 
ferent genes  and  components  are  involved  in 
morphogenesis  and  the  establishment  of  the 
basic  body  plan. 

• Research  should  determine  what  mechanisms 
dictate  the  initial  genetic  change  that  leads  to 
a cell  lineage  and  what  mechanisms  subse- 
quently serve  to  maintain  a cell  lineage. 

• Investigations  should  determine  whether 
embryonic  and  adult  stem  cells  differ. 

• Research  should  clarify  the  relationship  of  nor- 
mal stem  cell  function  to  neoplastic  stem  cells. 

• Studies  should  investigate  how  cell-specific 
microenvironments  are  established. 

• Research  should  define  the  ways  that  microen- 
vironments induce  changes  in  developmental 
behavior. 

• Studies  should  focus  on  how  these  mechanisms 
go  awry  in  various  birth  defects  (e.g.,  in  congen- 
ital dislocated  hip  and  anencephaly,  which  pre- 
dominate in  females). 

• Investigations  should  explore  the  ways  that 
these  developmental  behaviors  are  involved  in 
the  repair  of  tissue  injury,  whether  in  somatic 
tissues  or  in  nerve  regeneration,  including  the 
brain,  where  plasticity  is  evident. 

• Studies  should  determine  which  developmental 
behaviors  are  altered  in  the  action  of  various 
teratogens  (e.g.,  thalidomide,  retinoic  acid, 
valproic  acid,  and  alcohol). 


• Research  should  clarify  whether  tissue-specific 
differentiation  in  the  fetus  can  be  accelerated 
or  retarded  to  prevent  or  treat  disease,  analogous 
to  the  use  of  glucocorticoids  to  accelerate  produc- 
tion of  pulmonary  surfactant  in  the  near-term  fetus. 

• Investigations  should  determine  whether  the 
growth  and  differentiation  of  the  vascular  sup- 
ply to  a tissue  can  be  induced  or  inhibited. 

• Research  should  determine  if  the  high-fidelity 
repair  and  remodeling  of  tissues  performed  by 
the  fetus  can  be  duplicated  in  the  postnatal 
organism. 

Growth  and  Energy  Metabolism  in 
the  Fetus 

The  mechanisms  and  factors  involved  in  the  regu- 
lation of  fetal  growth  are  poorly  understood.  Even 
though  intrauterine  growth  retardation  (lUGR)  is 
a significant  cause  of  mortality  and  morbidity  in 
infancy,  the  control  of  fetal  growth  has  not  received 
the  attention  it  merits  in  terms  of  the  potential 
applicability  of  advances  in  knowledge  to  preven- 
tion or  amehoration  of  this  relatively  common  clini- 
cal problem.  There  are  two  major  facets  to  consider; 

( 1 ) inadequate  nutrient  transfer  from  the  mother 
to  the  fetus  (glucose,  amino  acids,  fatty  acids,  glyc- 
erol, trace  nutrients,  and  O2)  for  whatever  cause, 
but  most  commonly  from  the  reduction  in  utero- 
placental blood  flow,  and  (2)  the  uptake  and  utiliza- 
tion of  these  substances  for  gro^wth  by  the  fetus  to 
meet  its  energy  requirements. 

A variety  of  maternal  and  fetal  factors  influence 
these  processes.  Unlike  postnatal  somatic  growth, 
which  is  regulated  by  pituitary  growth  hormone 
and  thyroxine,  fetal  pituitary  growth  hormone, 
although  found  in  high  concentrations  in  the  cir- 
culation, has  a relatively  minor  role  in  fetal  growth. 
Thyroxine  influences  central  nervous  system  and 
skeletal  development  but  has  little  effect  on  fetal 
growth. 

Recent  research  suggests  a major  role  of  insulin- 
like growth  factors-I  and  -II  (IGF-I  and  IGF-II) 
and,  quite  likely,  other  growth  factors — both  known 
and  unknown — on  the  growth  of  the  fetus.  Mice  in 
which  both  of  the  IGF-II  genes  have  been  genetically 
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inactivated  are  born  small  and  continue  to  have 
lower  body  weights  throughout  life.  Research  has 
shown  parental  imprinting  of  the  IGF-II  gene:  the 
copy  inherited  by  the  embryo  from  the  mother  is 
inactive.  After  birth,  pituitary  growth  hormone 
acting  through  its  cell  surface  receptor  generates 
IGF-I.  The  circulatory  IGF-I  arises  mainly  from 
the  liver  and  has  an  endocrine  effect  on  distant 
tissues;  in  addition,  IGF-I  is  synthesized  by  many 
tissues,  where  it  can  act  locally  in  a paracrine/ 
autocrine  manner.  IGF-I  acts  through  a widely  dis- 
tributed IGF-I  receptor  to  induce  its  growth-pro- 
moting and  metabolic  effects.  Both  insulin  and 
IGF-II  bind  to  the  IGF-I  receptors,  but  with  much 
lower  affinity.  It  appears  that  the  IGF  receptors 
may  also  be  imprinted,  and  specific  mutations  lead 
to  impaired  birth  weight  in  mice  (this  is  true  of 
both  IGF-I  and  -II  receptors). 

Insulin  deficiency  in  the  fetus  leads  to  decreased 
fetal  IGF-I  production  and  impaired  growth,  whereas 
hyperinsulinism  in  the  fetus  (due  to  maternal  dia- 
betes mehitus,  for  example)  can  lead  to  fetal  macroso- 
mia.  The  effects  of  insulin  are  poorly  understood, 
but  its  action  on  fetal  growth  appears  to  be  medi- 
ated via  the  IGF-I  receptor.  In  the  fetus,  insulin 
may  serve  to  maintain  a favorable  homeostatic 
environment  rather  than  acting  as  an  important 
growth  factor. 

In  addition,  the  major  cell  proliferative  and  meta- 
bolic actions  of  IGF-I  and  its  metabolic  clearance 
rate  are  modified  by  a family  of  IGF-binding  pro- 
teins. Indirect  evidence  suggests  that  IGF-I  is 
important  (and  possibly  essential)  for  fetal  growth. 
Direct  evidence  has  demonstrated  that  IGF-II  is 
essential.  In  the  fetus,  however,  fetal  pituitary 
growth  hormone  is  not  the  critical  mediator  of  cir- 
culating IGF-I.  We  have  only  the  barest  under- 
standing of  the  regulation  of  fetal  IGF-I  and  of 
other  potentially  critical  growth  factors.  The  con- 
centrations of  plasma  IGF-I,  glucose,  and  insulin, 
and  the  patterns  of  IGF-specific  binding  proteins 
and  possibly  IGF-II,  can  affect  the  concentration 
of  circulating  IGF-I  in  the  fetus  and  in  certain 
fetal  organs.  Hence,  impaired  transfer  of  critical 
substrates  from  mother  to  fetus  or  their  decreased 
uptake  by  the  fetus  can  suppress  fetal  generation 


of  IGF-I;  this  may  represent  an  important  mecha- 
nism for  impaired  growth  of  the  fetus. 

The  concerted  application  of  modern  techniques  of 
cell  and  molecular  biology  and  of  regulatory  biol- 
ogy (systems  physiology)  should  provide  major 
insights  into  the  mechanisms  of  normal  and  abnor- 
mal fetal  growth.  There  are  limitations  to  present 
experimental  models  of  fetal  growth  retardation, 
all  of  which  involve  a comparative  approach.  For 
example,  the  nature  of  placentation  is  very  differ- 
ent for  primates  as  compared  with  all  of  the  ani- 
mal species  below  primates.  Further,  the  two  most 
commonly  used  species  for  studies  of  fetal  growth 
retardation  differ  in  their  extent  of  maturity  at 
birth:  the  rat  (an  altricial  species)  is  immature  at 
birth,  whereas  the  sheep  (a  presocial  species)  is 
relatively  mature  at  birth.  Growth  retardation  has 
been  produced  in  the  rat  and  sheep  fetus  by  com- 
promising either  utero-placental  or  umbilical  vein 
blood  flow  by  a variety  of  techniques  or  by  restrict- 
ing the  nutrient  intake  of  the  pregnant  ewe. 

It  is  important  to  differentiate  the  metabolic, 
homeostatic  actions  of  fetal  hormones  and  growth 
factors  from  their  influence  on  cell  proliferation. 
For  example,  recent  evidence  suggests  that  fetal 
pituitary  growth  hormone  may  have  significant 
homeostatic  effects  on  glucose  and  lipid  metabo- 
lism, but  little  effect  on  somatic  growth.  We  need 
to  pursue  vigorously  the  potential  differential 
effect  of  hormones  and  tissue  factors  on  fetal 
metabolism  and  fetal  growth. 

The  human  placenta  synthesizes  and  secretes  two 
hormones  that  have  metabohc  and  growth-promoting 
effects:  a variant  form  of  pituitary  growth  hormone 
(hGH-V)  and  chorionic  somatomammotropin  (hCS 
or  placental  lactogen).  Both  are  secreted  into  the 
maternal  circulation,  but  only  hCS  is  transferred 
to  the  fetus  and  then  in  only  relatively  small 
amounts.  The  concentration  of  both  hormones  in 
the  maternal  circulation  correlates  with  placental 
size.  It  has  been  postulated  that  both  hormones 
affect  maternal  metabolism  to  help  ensure  an  ade- 
quate supply  of  nutrients  to  the  fetus  and  to 
increase  the  plasma  concentration  of  maternal 
IGF-I.  The  placenta  contains  IGF-I  and  is  a rich 
source  of  IGF  receptors.  The  direct  or  indirect 


153 


Opportunities  for  Research  on  Women's  Health 


actions  of  these  two  hormones  on  fetal  growth 
and  metabolism  are  still  unknown. 

In  summary,  both  deficient  or  impaired  transfer  of 
nutrients  across  the  placenta  and  impaired  utili- 
zation of  nutrients  by  the  fetus  due  to  poor  intrauter- 
ine-placental blood  flow  lead  to  growth  retardation. 
The  fundamental  mechanisms  governing  fetal 
gi'owth  and  the  roles  of  maternal,  placental,  and 
fetal  growth  factors,  their  cellular  receptors,  and 
the  circulating  growth  hormone  and  IGF-binding 
proteins  and  their  regulation  are  promising  areas 
for  research. 

• Studies  should  be  conducted  on  the  genetics  of 
parental  imprinting  of  fetal  growth  factors  and 
receptors  (IGF-II,  IGF  receptors)  and  multifac- 
torial effects  of  imprinting. 

• Research  needs  to  exploit  modern  techniques 
to  assess  qualitative  and  quantitative  aspects 
of  growth  factors,  their  receptors,  their  binding 
proteins  (where  pertinent)  in  normal  and 
abnormal  growth,  and  their  direct  and/or  indi- 
rect effects  on  fetal  growth. 

• Studies  should  employ  the  spontaneous  occur- 
rence of  abnormalities  of  human  “growth  hor- 
mones” and  growth  factors  and  their  respective 
receptors  and  binding  proteins  to  dissect  their 
role  in  fetal  growth  retardation. 

• Researchers  should  explore  the  relative  roles  of 
different  nutrients  in  fetal  growth  and  energy 
metabolism. 

Intrauterine  Growth  Abnormalities, 

Habitual  Abortion,  and  Toxemia 
(Pre-Eclampsia) 

Recent  developments  in  the  early  diagnosis  of 
intrauterine  growth  failure,  the  optimal  timing  of 
dehvery,  and  modem  neonatal  care  have  improved 
the  short-  and  long-term  outcomes  for  infants 
with  intrauterine  growth  failure.  However,  sub- 
normal fetal  growth  continues  to  contribute  to 
fetal  loss,  perinatal  mortality,  neonatal  morbid- 
ity, and  poor  long-term  development. 

The  cocaine  epidemic  together  with  polydrug  use 
(including  alcohol)  and  smoking  and  their  deleteri- 


ous effects  on  fetal  growth  may  be  important  deter- 
minants of  the  recent  increase  in  the  low-birth- 
weight  rate  among  Black  infants.  The  determinants 
of  ethnic  differences  in  birth  weights  are  not  fully 
understood. 

There  are  two  additional  known  causes  of  abnor- 
mal fetal  growth:  pregnancy-induced  hypertension 
(toxemia  or  pre-eclampsia)  and  diabetes  mellitus. 
The  pathophysiology  of  toxemia  remains  obscure. 
This  disorder  has  significant  consequences  for 
mother  and  fetus.  Maternal  diabetes  is  associated 
with  an  increased  incidence  of  fetal  abnormalities 
including  disordered  growth  (macrosomia).  The  man- 
agement of  the  pregnant  diabetic  is  complex,  requir- 
ing early  identification  of  diabetes  by  testing  for 
abnormal  glucose  tolerance  and  vigilant  monitoring. 

Habitual  Abortion  and  Toxemia 

Women  with  lupus  anticoagulant  (LAC)  or  anti- 
cardiolipin  (ACA)  syndrome  will  probably  not 
have  clinical  manifestations  other  than  tmusual 
pregnancy  wastage  and  multiple  thrombotic 
events  at  an  early  age  (prior  to  age  60).  The  rela- 
tionship of  toxemia  to  the  presence  of  such 
autoantibodies  needs  further  study.  In  addition  to 
ACA,  LAC,  and  the  antibodies  that  mediate  bio- 
logically false-positive  serologic  tests  for  syphilis 
(BFP-STS),  antibodies  to  vascular  endothelial 
cells  and  abnormahties  in  T lymphoc3de  subpopula- 
tions have  been  reported  in  women  with  toxemia. 
Why  this  disorder  occurs  more  often  in  the  primi- 
gravida  is  also  unknown.  In  addition  to  morbidity 
for  the  pregnant  woman,  this  condition  results  in 
intrauterine  growth  retardation.  An  increased 
risk  for  toxemia  has  been  reported  in  women  with 
certain  HLAs  (HLADR4),  but  has  not  been  confirmed 
in  other  studies.  Recent  success  in  treatment  of 
toxemia  associated  with  LAC  and  ACA  by  intrave- 
nous immunoglobin  further  emphasizes  the  etio- 
logic  relationship  between  the  presence  of  these 
antibodies  and  the  clinical  problem,  and  such  ther- 
apy deserves  further  study. 

• Studies  need  to  determine  how  substance  abuse 
and  smoking  influence  intrauterine  growth  and 
whether  their  effects  are  reversible  if  the  post- 
natal environment  and  nutrition  are  optimized. 
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• Investigations  should  explore  the  biochemical 
(molecular)  basis  of  the  pathophysiology  of 
toxemia. 

• Research  should  define  biochemical  and  molec- 
ular predictors  of  risk  for  toxemia. 

• Improved  therapeutic  measures  for  toxemia 
need  to  be  developed. 

• Research  should  find  better  methods  for  detect- 
ing and  managing  maternal  diabetes  mellitus. 

Development  of  the  Nervous  System 

The  nervous  system  has  been  singled  out  for  spe- 
cial consideration  for  several  reasons.  First,  it  is 
the  initial  major  organ  system  to  be  established 
during  embryogenesis,  and  its  development  con- 
tinues throughout  gestation:  neurons  begin  to 
develop,  and  connections  between  them  are  made 
beginning  in  the  middle  of  the  first  trimester; 
these  processes  continue  into  the  postnatal  period. 

Second,  the  nervous  system  is,  by  every  measure, 
the  most  complex  of  all  the  body’s  organ  systems. 
In  the  adult,  it  comprises  thousands  of  different 
kinds  of  neurons,  each  of  which  develops  a charac- 
teristic phenotype  and  forms  highly  specific  con- 
nections with  other  neurons  and  with  peripheral 
target  tissues.  The  successful  elaboration  of  both 
the  neurons  and  their  connections  is  the  conse- 
quence of  the  complicated  interplay  of  develop- 
mental factors  that  are  both  intrinsic  and 
extrinsic  to  the  embryonic  nerve  cells  and  their 
precursors.  Because  of  both  the  extended  time 
period  during  which  neural  development  proceeds 
and  its  complexity,  the  developing  nervous  system 
is  particularly  vulnerable  to  insult  from  a variety 
of  sources. 

Finally,  and  most  important,  it  is  devastating  when 
the  nervous  system  fails  to  develop  normally. 
Anomalies  of  the  central  nervous  system  account 
for  over  half  the  congenital  abnormalities  that  are 
incompatible  with  life.  Babies  who  are  born  with 
nervous  system  defects  suffer  from  varying  degrees 
of  compromised  motor,  cognitive,  and  emotional 
function.  That  we  can  see,  hear,  speak,  and  move 
is  a consequence  of  countless  developmental  events 
correctly  executed  in  the  embryonic  nervous  sys- 


tem. The  same  applies  to  those  characteristics  that 
we  believe  make  us  “human,”  including  conscious- 
ness, creativity,  and  humor.  The  consequences  of 
abnormal  nervous  system  development  not  only 
compromise  the  child’s  future  but  also,  and  equally 
important,  place  a lifelong  burden  on  the  mother  or 
other  care-givers. 

There  are  now  unprecedented  opportunities  to  elu- 
cidate normal  developmental  processes  in  the 
nervous  system,  to  explore  how  and  when  these 
processes  go  awry,  and  to  consider  therapeutic  inter- 
ventions. First,  new  methods  have  been  developed 
to  trace  lineage  and  the  development  of  connectiv- 
ity. The  application  of  fetal  surgery  to  primates  and 
to  felines  has  allowed  investigators  to  examine 
mechanisms.  Second,  the  blossoming  of  molecular 
neurobiology  has  resulted  in  the  cloning  and  iden- 
tification of  genes  that  may  play  crucial  roles  in 
the  developing  nervous  system.  This  effort  has  been 
expedited  by  the  realization  that  molecules  identi- 
fied in  model  systems  such  as  Drosophila  and 
nematodes  have  coimterparts  in  mammals.  Finally, 
two  vertebrate  systems,  the  zebrafish  and  the  mouse, 
offer  exceptional  promise.  The  zebrafish  embryo 
is  accessible  for  both  observation  and  manipula- 
tion. The  ability  to  generate  transgenic  mice  and 
perform  gene  knockout  experiments  provides  the 
opportunity  to  explore  mech£tnisms  in  the  previously 
inaccessible  nervous  system  of  the  fetal  mammal 
and  promises  to  revolutionize  our  understanding 
of  these  important  developmental  processes. 

There  are  major  gaps  in  our  understanding  of 
how  the  brain  develops.  The  first  recognizable 
step  in  this  process  is  neural  induction — the  diver- 
sion of  cells  in  the  ectoderm  that  would  otherwise 
have  become  skin  cells,  to  differentiate  into  the 
tissues  of  the  nervous  system  instead.  Although 
the  key  elements  in  this  process  have  been  identi- 
fied, we  do  not  know  the  molecular  basis  of  this 
process,  nor  do  we  know  how  the  anterior/poste- 
rior and  dorsal  axes  are  established.  One  of  the 
hallmarks  of  the  mature  nervous  system  is  the 
complexity  of  its  anatomical  organization  and  the 
diversity  of  neuronal  phenotypes.  There  are  strik- 
ing differences  in  the  morphological  and  func- 
tional properties  of  different  regions  along  the 
neuraxis.  The  cerebral  vesicle  at  the  rostral  end 
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of  the  neuraxis  yields  cortex  (and  cognition), 
while  the  caudal  region  of  the  neuraxis  yields  spi- 
nal cord  (and  simple  reflexes).  How  these  differ- 
ences are  generated  is  unclear.  It  is  known  that 
in  many  parts  of  the  nervous  system,  lineage  (a 
neuron’s  family  history)  does  not  determine  its 
fate.  Rather,  in  a small  number  of  cases,  evidence 
has  accumulated  that  environmental  factors 
determine  phenotype.  The  cellular  and  molecular 
mechanisms  responsible,  however,  are  virtually 
unexplored.  The  cerebral  cortex  is  a special  case 
with  respect  to  these  processes.  It  seems  likely 
that  a developmental  program  common  to  all  neo- 
cortical  areas  gives  rise  to  a “proto-cortex”  that  is 
uniformly  laminated.  The  emergence  of  a particu- 
lar c3doarchitecture  is  the  result  of  incoming  input 
(sensory,  associationed,  etc.),  with  subsequent  refine- 
ment once  activity  begins  in  the  circuits.  How  this 
is  accomplished  is  not  known,  nor  is  it  known  how 
substances  of  abuse,  such  as  alcohol  and  cocaine, 
influence  these  processes. 


pregnancy  outcome,  answers  to  these  questions 
have  profound  implications  for  repair  of  both  the 
injured  and  the  aging  nervous  system.  Since 
women  live  significantly  longer  than  men,  they 
appear  to  experience  increased  susceptibility  to 
the  neurodegenerative  diseases  and  dementia. 
Pathfinding  mechanisms  and  growth  factor  biol- 
ogy may  contribute  to  enhanced  regeneration, 
and  growth  factor  biology  is  likely  to  yield  thera- 
pies for  neurodegenerative  diseases.  Finally,  the 
developing  nervous  system  is  remarkably  mallea- 
ble. We  now  know  that  although  this  plasticity 
decreases  after  the  fetal  period,  it  is  not  lost  com- 
pletely. Better  understanding  of  the  biological  basis 
of  plasticity  and  the  mechanisms  that  are  respon- 
sible for  its  partial  loss  could  allow  us  to  reaccess 
these  developmental  programs  when  necessary. 

• Studies  should  investigate  the  mechanisms 
responsible  for  neural  induction  and  early  pat- 
tern formation,  which  are  unknown  at  present. 


Within  each  brain  region,  there  is  a characteristic 
pattern  of  proliferation,  differentiation,  and  death. 
How  these  first  two  processes  are  controlled  is 
largely  unexplored.  One  striking  aspect  of  neu- 
rogenesis is  that  the  generation  of  neurons  in  each 
brain  region  occurs  in  a relatively  restricted  time 
period  and  that  different  neuron  classes  are  gen- 
erated in  an  orderly  pattern.  In  contrast,  the  role 
of  growth  factors  in  supporting  neuronal  survival 
is  well  estabhshed.  As  in  the  hematopoietic  system, 
particular  molecules  may  play  distinct  roles  in  dif- 
ferent temporal  and  spatial  settings,  possibly  con- 
trolling proliferation,  survival,  and  differentiation. 

The  establishment  of  neural  circuits  requires 
remarkable  pathfinding  and  recognition.  Growing 
axons  navigate  long  distances  over  increasingly 
complex  routes,  to  appropriate  targets  where 
growth  ceases  and  functional  connections  are 
established.  The  cellular  mechanisms  and  mole- 
cules involved  in  these  processes  are  just  begin- 
ning to  be  identified  in  simple  systems,  and  their 
roles  need  to  be  explored  in  the  context  of  mam- 
malian development. 

Although  these  research  gaps  have  been  identi- 
fied in  the  context  of  neural  development  and 


• Research  should  define  the  mechanisms  by  which 
brain  regions — including  those  of  the  cortex — 
and  cell  fates  are  specified. 

• Investigations  should  clarify  the  factors  at 
work  in  the  control  of  neural  cell  proliferation, 
differentiation,  and  death  and  also  character- 
ize the  molecules  involved. 

• Studies  should  define  the  mechanisms  that  are 
responsible  for  the  establishment  of  function- 
ally appropriate  circuits. 

Prematurity 

The  infant  mortality  rate  in  the  United  States  is 
higher  than  that  of  most  developed  countries, 
mainly  due  to  the  high  incidence  of  preterm 
births.  The  U.S.  weight-specific  survival  of  low- 
birth- weight  infants  is  excellent — indeed,  the  best 
in  the  world — but  too  many  of  these  infants  are 
born  to  minority  Americans.  Moreover,  the  eco- 
nomic and  emotional  costs  of  neonatal  intensive 
care  are  enormous,  and  the  subsequent  growth 
and  development  of  survivors  in  many  cases  is 
less  than  optimal.  The  birth  of  a preterm  child 
who  is  sick  may  also  have  deleterious  effects  on 
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maternal  well-being  and  family  life.  There  is  thus 
an  urgent  need  to  prevent  preterm  birth. 

The  risk  factors  for  prematurity,  including  so- 
ciodemographic factors,  lack  of  prenatal  care,  and 
substance  abuse,  are  established.  Unfortunately, 
the  normal  process  of  parturition  is  poorly  under- 
stood. As  a consequence,  there  is  no  good  frame- 
work for  comprehending  the  pathophysiology  of 
preterm  labor  and  the  means  by  which  it  can  be 
prevented,  predicted,  and  treated. 

• Data  from  distinct  demographic  regions  are 
needed  to  understand  the  societal  factors  that 
predispose  the  preterm  birth. 

• Research  should  evaluate  strategies  for  pre- 
vention of  prematurity  through  health  educa- 
tion and  delivery  of  prenatal  care.  Those 
strategies  found  to  be  effective  should  be 
implemented. 

• Studies  should  identify  the  biological  and  social 
factors  that  underlie  the  significant  differences 
among  races  resulting  in  marked  differences  in 
the  percentages  of  preterm  births. 

• Investigations  should  delineate  the  factors  that 
determine  the  onset  of  parturition  in  women, 
including  how  infection  and  drugs  promote  pre- 
mature labor. 

• Effective  pharmacologic  agents  for  regulat- 
ing premature  uterine  activity  need  to  be 
developed. 

Teratology  and  Environmental 
Factors 

Normal  fetal  development  is  a major  concern  to 
women  during  their  pregnancies.  At  present,  there 
is  no  means  of  experimentally  establishing  the  ter- 
atogenic potential  in  humans  of  a drug,  chemical, 
virus,  physical  agent,  occupational  exposure,  or 
stressor.  Use  of  animal  models  is  generally  of  lit- 
tle help  because  teratogenicity  is  not  readily 
extrapolated  between  species.  A variety  of  such 
influences  impinge  on  the  fetus,  and  countless 
women  avoid  such  exposure — even  when  it  is  nec- 
essary for  economic  or  other  reasons — to  prevent 
potential  harm  to  their  fetuses. 


For  most  drugs  approved  by  the  Food  and  Drug 
Administration,  safety  in  pregnancy  has  not  been 
estabhshed  because  pregnant  women  are  excluded 
from  new-drug  testing.  Women  may,  therefore,  be 
deprived  of  needed  treatment  while  pregnant 
because  of  lack  of  information.  Alternatively,  women 
on  drug  treatment  who  have  accidentally  become 
pregnant  may  make  rmnecessary  decisions  to  abort 
their  fetuses. 

Pharmacogenetics,  the  study  of  inherited  (i.e., 
genetic)  variation  in  response  to  pharmacologic 
agents  (e.g.,  the  rates  of  oxidation  or  acetylation), 
explains  why  not  all  drugs  and  chemicals  to  which 
pregnant  women  were  exposed  result  in  an  adverse 
outcome  to  their  pregnancies.  For  example,  less 
than  10  percent  of  fetuses  exposed  to  hydantoin, 
given  to  the  mother  during  pregnancy  to  control 
seizure  disorders,  will  develop  the  recognized  “fetal 
Dilantin  syndrome.”  The  risk  to  the  fetus  depends 
on  the  fetal  genotype,  specifically,  the  activity  of 
an  enzyme,  epoxide  hydrolase,  that  inactivates  a 
toxic  drug  metabolite. 

Research  is  needed  to  develop  methods  to  estab- 
lish the  true  teratogenic  potential  of  various 
agents  in  human  pregnancy. 

• Controlled  studies  should  evaluate  the  risk  to 
the  fetus  of  essential  medications. 

• Prospective  data  should  be  collected  by  follow- 
ing up  pregnancies  with  documented  exposures 
to  not  only  prescription  drugs  but  also  to  envi- 
ronmental or  occupational  toxins  or  mutagens. 

• Researchers  should  develop  means  to  enhance 
the  predictive  value  for  humans  of  animal 
experimentation . 

• In  vitro  test  systems  for  teratogenicity  that  are 
valid  predictors  of  teratogenic  potential  in 
humans  need  to  be  developed. 

• Researchers  need  to  find  ways  to  investigate 
drug  metabolism  in  pregnancy. 

• Studies  should  clarify  the  influence  of  fetal  and 
maternal  genotypes  on  drug  metabolism. 

• Investigations  need  to  determine  the  role  of  the 
placenta  as  a barrier  to  drugs  and  their  metabo- 
lites. 
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• Investigations  should  clarify  the  biochemical 
basis  of  drug  action  on  fetal  development. 

Fetal  Monitoring 

Birth  defects  are  now  the  major  cause  of  infant 
deaths  in  the  United  States.  Therefore,  methods 
that  determine  risk  and  that  detect  and  possibly 
correct  these  defects  are  needed.  Human  embryos 
and  fetuses  can  be  monitored  for  abnormal  geno- 
type, karyotype,  and  morphological  development 
at  different  stages  of  gestation  and  by  different 
methods.  Screening  of  pregnant  women  by  non- 
invasive  technology,  regardless  of  specific  risk  fac- 
tors, currently  includes  second-trimester  blood 
tests  for  alpha-fetoprotein  (AFP),  which  is  elevated 
if  the  fetus  has  a neural  tube  defect  or  congenital 
nephrosis,  and  reduced  in  trisomies  (e.g.,  Down’s 
syndrome);  for  human  chorionic  gonadotropin 
(hCG),  which  is  elevated  cases  of  trisomy;  and  for 
unconjugated  estriol,  which  is  low  in  cases  of  tri- 
somy, fetal  immaturity,  and  maternal  smoking. 
Abnormal  screening  test  results  do  not  necessar- 
ily imply  fetal  abnormality  but  do  serve  as  an 
indication  for  more  definitive  studies  on  amniotic 
fluid  and  cells. 

At  present,  a variety  of  fetal  tests  are  possible. 
Real-time  ultrasonography  in  the  middle-trimes- 
ter detects  morphological  abnormalities  of  organ 
development  in  addition  to  assessing  fetal  age  and 
viabihty.  Pregnancies  at  risk  for  specific  genetic  dis- 
orders (e.g.,  single-gene  defects  responsible  for 
muscular  dystrophy  or  cystic  fibrosis  and  chromo- 
somal imbalance  syndromes)  are  monitored  by 
testing  fetal  cells  obtained  by  amniocentesis  (at 
14-16  weeks  of  gestation),  early  amniocentesis  (11- 
12  weeks),  chorionic  villous  biopsy  (9-11  weeks), 
and  cordocentesis  (midtrimester  percutaneous 
umbilical  blood  sampling)  for  molecular,  biochemi- 
cal, or  chromosomal  abnormalities. 

The  existing  methods  for  monitoring  fetal  develop- 
ment are  not  sufficiently  precise,  are  relatively 
expensive,  are  not  highly  accessible  to  the  popula- 
tion at  large,  and  in  some  cases  pose  a risk  to  the 
pregnancy. 

• Researchers  need  to  develop  effective  noninvas- 
ive  methods  to  monitor  fetal  growth  and  devel- 
opment. 


• Studies  should  focus  on  the  development  of  sim- 
ple procedures  to  isolate  fetal  cells  from  mater- 
nal blood  samples  for  diagnostic  tests  (e.g., 
PCR-based  DNA  diagnosis  of  specific  gene  defects 
and  fluorescent  in  situ  hybridization  for  chro- 
mosome imbalance),  with  the  ultimate  goal  of 
automating  these  procedures  so  that  they  can 
be  applied  to  population  screening. 

• Methods  need  to  be  developed  for  detecting 
fetal  abnormalities  early  in  gestation  to  enable 
intrauterine  treatment. 

• Follow-up  studies  should  evaluate  the  reac- 
tions of  couples  to  test  results  and  the  outcome 
of  monitored  pregnancies  (including  research 
into  the  ethical  issues  of  decision-making). 

• Researchers  need  to  improve  preimplantation 
embryo  diagnosis  by  blastomere  biopsy. 

• As  genes  responsible  for  inherited  disorders 
are  identified  at  an  increasing  pace,  methods  to 
identify  gene  carriers  and  to  monitor  their  preg- 
nancies need  to  be  established  and  evaluated, 
along  with  relevant  ethical  issues. 

Special  Issues 

Training  Recommendations 

We  are  entering  a new  era  in  which  the  explosion 
in  knowledge  of  molecular  embryology  can  be 
applied  to  the  developing  human,  thereby  prepar- 
ing it  for  better  adaptation  to  extrauterine  hfe  and 
allowing  the  precise  detection  of  genetic  abnor- 
malities earlier  in  development.  These  advances 
will  require  that  obstetricians  and  neonatologists 
learn  the  language  of  basic  developmental  biology 
and  molecular  genetics  to  be  able  to  communicate 
with  basic  research  scientists  and  to  draw  from 
this  new  knowledge,  both  conceptually  and  meth- 
odologically. Thus,  these  research  physicians 
must  obtain  indepth  training  in  several  basic  sci- 
ence disciplines.  Equally  important,  these  research 
physicians  and  the  basic  science  labs  supporting 
and  training  them  must  be  provided  with  enhanced 
opportunities  for  research  funding  to  apply  their 
unique  knowledge  to  problems  relevant  to  preg- 
nancy outcome.  The  Office  of  Research  on  Women’s 
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Health  (ORWH)  should  establish  training  programs 
for  postresidency  fellows  in  pediatrics  and  obstet- 
rics and  gynecology  who  wish  to  obtain  basic 
research  training  in  developmental  biology,  genet- 
ics, or  other  fundamental  sciences. 

This  program  should  augment  the  successful  NIH- 
sponsored  Pediatric  Scientist  Training  Program 


(PSTP),  Reproductive  Scientist  Training  Program 
(RSTP),  and  the  Physician  Scientist  Awards.  It  can 
be  supported  by  funds  from  industry  as  the  PSTP 
and  RSTP  are,  but  administered  by  the  ORWH  with 
the  involvement  of  academic  role  models.  Consid- 
eration should  be  given  to  funding  the  trainees  for 
research  following  their  training  period  to  ensure 
that  they  get  a successful  start. 
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Aging  Processes 


Cochairs: 

Shiriki  K.  Kumanyika,  Ph.D. 
Ramon  Velez,  M.D.,  M.Sc. 


M n recent  years,  the  concept  of  aging  has 
JL  undergone  radical  revision.  Growing  older,  it 
is  now  recognized,  does  not  mean  a universal  and 
inevitable  decline  in  physiological  and  psychologi- 
cal function.  Instead,  different  organs,  different 
systems,  and  different  individuals  age  at  different 
rates.  This  great  diversity  has  clinical  implications; 
it  suggests  that,  in  many  cases,  there  may  be 
opportunities  to  devise  interventions  to  enhance 
the  health,  functioning,  and  sense  of  well-being  of 
individual  older  women.  In  particular,  new  knowl- 
edge that  many  bodily  systems  and  functions,  as 
well  as  characteristics  such  as  personality  traits, 
change  little  or  not  at  all  in  “normal”  aging  allows 
health  care  practitioners  to  assume  that  many  of 
the  adverse  changes  seen  in  elderly  patients — for 
example,  in  salivary  gland  function — are  indica- 
tors of  some  pathological  condition.  Such  a condi- 
tion, once  diagnosed,  may  well  be  amenable  to 
therapeutic  intervention. 

The  reasons  for  this  variability  in  patterns  of  aging 
are  not  imderstood.  It  is  not  known  why  some  women 
(and  men)  are  able  to  retain  relatively  good  func- 
tional capacity  into  their  later  years,  while  others 


experience  progressive  or  even  sudden  decline  in 
function.  While  the  decline  in  capacity  to  function 
observed  to  varying  degrees  in  older  people  has, 
in  previous  years,  been  attributed  simply  to 
irreversible  aging  processes,  it  is  now  becoming 
apparent  that  for  individuals  who  do  note  dra- 
matic changes  as  they  grow  older,  many  of  these 
alterations  are  not  primarily  due  to  the  aging  pro- 
cess itself  Rather,  they  are  the  result  of  a com- 
plex interaction  among  disease  (both  current 
conditions  and  the  consequences  of  diseases  that 
occurred  in  earlier  years),  lifestyle,  nutrition,  psy- 
chological status,  and  social  support.  The  observed 
differences  in  extent  of  aging  among  individuals 
derive  in  some  complex  way  from  an  interplay  among 
these  factors,  some  of  which  help  individuals  to 
maintain  function,  while  others  can  potentially  rob  a 
person  of  capacity  to  function. 

However,  in  spite  of  individual  differences,  levels 
of  disability  among  the  general  population  do,  as 
a general  rule,  rise  with  age,  particularly  after 
age  75.  For  example,  one  prospective  study  found 
that  30  percent  of  previously  independent  elders 
lost  independence  in  function  during  a 6-year  period 
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and  that  persons  who  were  over  age  85  at  first 
contact  had  three  times  the  risk  of  death  or  loss  of 
independence.'  In  study  subjects  over  age  85,  there 
was  also  seven  times  the  risk  of  institutionalization 
as  compared  with  all  the  elderly  people  studied. 
Major  functional  impairment  is  present  in  approxi- 
mately 5 percent  of  persons  ages  65-74,  and  35 
percent  of  those  85  and  older  (National  Center  for 
Health  Statistics). 

Further,  the  ratio  of  women  to  men  rises  progres- 
sively above  the  age  of  65.  Projections  indicate 
that  in  the  year  2020  there  will  be  69  men  for 

every  100  women  at  age  65,  and  36  men  per  100 
2 

women  at  age  85. 

Other  statistics  underscore  the  excess  burden  of 
growing  older  among  women  as  compared  with 
men.  Women  report  higher  levels  of  disability  than 
men,  spend  more  years  in  the  disabled  state  than 
men  (this  is  in  part  related  to  their  longer  life 
expectancy),  are  in  greater  need  of  support  because 
of  widowhood,  and  make  up  a substantially  higher 
proportion  of  the  nursing  home  population.  In  1985, 
for  example,  there  were  963,900  women  in  nurs- 
ing  homes,  as  compared  with  334,400  men.  Fur- 
ther, National  Health  Information  Survey  data 
for  1990  indicate  that,  among  a total  population 
of  slightly  more  than  7 million  women  over  age 
75,  nearly  2 million  were  reported  as  unable  to 
carry  on  a major  activity  or  limited  in  the  amount 
or  types  of  major  activities  they  could  perform. 

The  major  challenges  for  research,  therefore,  are 
to  achieve  a full  understanding  of  how  the  various 
factors  involved  in  aging — physical,  cognitive,  and 
psychosocial — adversely  affect  the  individual,  both 
separately  and  combined  and  to  identify  as  well 
those  factors  that  serve  to  protect  individuals 
against  the  effects  of  growing  older,  especially  dis- 
ability. In  addition,  the  precise  link  between  vari- 
ous phenomena  of  aging  and  the  development  of 
functional  limitations  will  have  to  be  determined. 
Finally,  the  relationship  between  functional  limi- 
tation and  a capacity  for  independent  living  will 
have  to  be  investigated  more  fully. 

In  addition,  studies  will  be  needed  to  illuminate 
the  important  differences  in  attitude  toward  aging 


in  women  and  the  effects  of  aging  on  women  in 
diverse  socioeconomic  status  (SES)  groups  and 
racial  and  ethnic  populations.  Knowledge  about 
such  differences  will  help  in  planning  more  effec- 
tive intervention  and  prevention  strategies  for  the 
various  populations  and  may  also  reveal  some  sig- 
nificant protective  factors  that  might  provide  a 
significant  benefit  if  applied  to  the  population  as 
a whole. 

To  achieve  a complete  understanding  of  these  factors, 
it  is  therefore  necessary  to  study  cohorts  of  women 
that  include  individuals  who  have  aged  with  little 
compromise  in  physical  or  cognitive  functioning 
as  well  as  those  who  have  some  level  of  disability. 

It  is  not  yet  known  to  what  extent  many  of  the 
causes  and  consequences  of  aging  can  be  pre- 
vented, or  even  reversed,  but  new  knowledge 
offers  tantalizing  hints  that  much  of  what  is  now 
associated  with  aging  can  be  delayed  for  many 
years — perhaps  indefinitely.  However,  achieving 
this  goal  will  require  intensive  efforts  to  under- 
stand the  complexities  of  the  interplay  among  the 
many  factors  that  collectively  lead  to  the  negative 
aspects  of  aging. 

Major  Themes 

The  major  causes  of  disability  in  persons  under 
age  80  appear  to  be  related  to  specific  diseases 
rather  than  to  the  aging  process  itself.  Beyond 
age  80,  a variety  of  noncardiovascular  disorders, 
including  arthritis,  dementia,  and  neurosensory 
disorders,  account  for  an  increasing  burden  of  dis- 
ability. From  the  perspective  of  health  promotion, 
the  implications  regarding  the  reversibility  of 
these  various  causes  of  disability,  and  the  capac- 
ity to  motivate  the  changes  in  behavior  that  can 
modify  them,  may  be  very  different.  However,  in 
the  old-old  (women  over  age  85),  the  relative  con- 
tributions of  cardiovascular  diseases  versus  other 
degenerative  diseases  to  the  age-related  burden 
of  disability  is  not  documented.  Further,  the  bur- 
den of  the  aging  process  itself,  as  opposed  to 
behavioral  or  environmental  causes  (e.g.,  poor 
housing  and  limited  transportation),  can  substan- 
tially affect  overall  function  in  ways  that  have  yet 
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to  be  fully  clarified.  In  addition,  the  relationship 
among  gender,  race,  and  SES  is  poorly  understood. 

The  need  for  information  on  these  issues  is  illustrat- 
ed by  reports  issued  by  two  recent  Institute  of 
Medicine  (lOM)  panels  that  addressed  the  major 
causes  of  disabihty  and  attempted  to  trace  linkages 
among  diseases,  risk  factors,  social  factors,  and 
disability  {Setting  a Research  Agenda  for  Aging 
and  Health  Promotion  for  the  Second  Fifty  Years). 
The  panel  members  were  unable  to  find  sufficient 
research  data  to  provide  a specific  focus  for  their 
reports  on  disability.  For  this  reason,  they  recom- 
mended that  epidemiologic  studies  be  undertaken 
to  determine  better  the  causes  and  course  of  dis- 
ability in  older  persons. 

From  a health  policy  perspective,  such  knowledge 
is  essential,  because  the  rapid  growth  of  the  oldest 
age  groups  in  our  society  is  certain  to  bring  an 
exponential  growth  in  disabihty  rates  in  the  future. 
Because  of  the  inadequacy  of  the  current  data  on 
disability,  it  is  difficult  for  policy-makers  today  to 
project  future  disability  rates  in  older  cohorts.  In 
fact,  there  is  still  substantial  disagreement  about 
whether  disability  rates  will  be  lower  or  higher  in 
subsequent  cohorts  of  persons  of  advanced  age.  For 
these  reasons,  better  epidemiologic  data  on  the  ante- 
cedents, risk  factors,  protective  factors,  and  natural 
history  of  age-related  disabihty  are  needed  for  plan- 
ning long-range  pohcies  that  pertain  to  the  elderly. 

Epidemiologic  data  would  also  have  clinical 
implications.  Clinicians  are  increasingly  recogniz- 
ing that  the  link  between  a disease/disorder  and 
disability  is  not  always  obvious  because  of  the 
multiplicity  of  factors  involved  in  determining 
health  status  in  the  elderly.  Therefore,  classif3dng 
an  older  person  simply  by  disease  nosology  does 
not  furnish  an  adequate  estimate  of  functional 
status;  older  persons  with  the  same  disease  and 
apparently  similar  severity  may  have  differing 
functional  status  because  of  the  combined  impact 
of  a constellation  of  other  aging-related  factors. 

Measures  of  function,  such  as  timed  tests  of  man- 
ual performance,  may  be  more  predictive  of  subse- 
quent use  of  long-term-care  services  than  actual 
classification  by  disease  state.  A 1988  position 


paper  from  the  American  College  of  Physicians 
states  that  “assessment  of  the  impact  of  illness  on 
physical,  mental,  and  psychosocial  functioning  is 
an  essential  element  of  clinical  diagnosis,  a major 
determinant  of  therapeutic  choices,  a measure  of 
their  efficacy,  and  a guide  in  the  planning  of  long- 
term care  for  the  dependent  elderly.” 

In  spite  of  this  recommendation,  it  is  not  clear 
that  these  assessments  are  being  performed  in 
clinical  areas.  For  example,  a randomized  trial  of 
providing  functional  information  to  community 
internists  concerning  their  patients  (69  percent 
were  female  and  32  percent  were  over  70  years  of 
age)  did  not  produce  differences  in  the  patients’ 
functional  status  or  health  outcome  measures.^ 
Other  recent  data°  indicate  that  physicians  are 
unaware  of  the  functional  status  of  their  elderly 
patients  when  those  patients  are  discharged  from 
the  hospital.  Recognizing  this  need  to  assess  the 
impact  of  illness,  combined  with  the  surprising 
lack  of  utilization  of  this  information  in  clinical 
applications,  creates  opportunities  to  apply  infor- 
mation from  population-based  longitudinal  stud- 
ies to  clinical  areas. 

Thus,  information  concerning  the  link  between 
diseases/disorders  and  disability  would  benefit 
the  rmderstanding  of  disability.  It  would  also  have 
important  implications  for  health  policy  analysis, 
plans  for  medical  and  social  services,  and  clinical 
approaches  to  the  problems  of  elderly  women. 

However,  population-based  longitudinal  data  on 
function  and  disability  in  older  women  are  sparse, 
and  the  course  of  physical  disabihty  in  older  women 
is  poorly  characterized  at  present.  Most  of  the  data 
concerning  disability  in  the  population  are  based 
on  cross-sectional  data  and  are  therefore  subject 
to  limitations  in  the  ability  to  calculate  incidence 
of  disability  as  opposed  to  its  prevalence,  distin- 
guish adequately  between  preceding  factors  (espe- 
cially psychological  ones)  and  factors  that  result 
from  disability,  and  measure  the  rate  of  longitudi- 
nal changes.  Prospective  studies  of  specific  dis- 
ease categories  have  been  performed  and  provide 
examples  of  the  lessons  that  can  be  learned  from 
such  a study.  For  example,  one  study  of  cataract 
surgery  demonstrated  that  a medical  intervention 
can  produce  a functional  change  not  only  in  physi- 
cal status,  as  would  be  expected,  but  also  in  men- 
tal status.®  This  change  in  mental  health  was 
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maintained  for  over  a year.  Subsequent  follow- 
up of  the  study  population  at  yearly  intervals  for 
4 years  demonstrated  that  independent  living  in 
the  community  was  maintained  in  90  percent  of 
the  participants  after  the  medical  intervention. 

The  methodology  for  assessing  functional  status 
in  older  persons  is  improving  and  is  applicable  to 
population-based  epidemiological  studies  as  well 
as  to  intervention  studies.  Scales  that  address  phys- 
ical function,  cognitive  function,  emotional  status, 
social  activities,  and  social  support  are  available. 

This  methodology  has  thus  created  an  opportunity 
to  compile  measures  of  health  status  and  multidi- 
mensional function,  which  can  be  used  to  test  specific 
hypotheses.  However,  this  manner  of  proceeding 
must  be  carefully  applied  to  particular  populations 
under  study.  There  are  a number  of  measurement 
issues  related  to  validity  and  reliability,  sensitiv- 
ity to  change,  threshold  effects,  the  utility  of  self- 
reports,  interview  responses  versus  observed 
performance,  and  the  use  of  proxy  respondents. 

In  addition,  many  design  and  conceptual  issues 
must  still  be  resolved.  Dissecting  out  the  complex 
effects  of  age-related  functional  decline,  disuse, 
and  disease-  and  degenerative  disorder-related 
decline  will  require  rigorous  measurement  and  track- 
ing, sophisticated  systems  with  explicit  criteria 
for  making  distinctions,  and  vigilant  surveillance. 

Key  IssuesIResearch 
Recommendations 

Physical  Aspects  of  Aging 

Much  more  needs  to  be  learned  about  the  natural 
history  of  healthy  aging,  especially  in  women.  For 
example,  new  evidence  shows  that  the  risk  of 
dying  from  heart-related  causes  increases  stead- 
ily with  age  in  women,  as  in  men.  This  smooth, 
linear  increase  with  age  suggests  that  there  is  no 
threshold  effect  around  the  age  of  menopause;  in 
other  words,  menopause,  as  distinct  from  age,  has 
no  effect  on  death  from  coronary  heart  disease. 

In  order  to  provide  the  comprehensive  baseline 
required  for  assessing  the  health  of  women  as 
they  age,  longitudinal  studies  need  to  be  con- 
ducted on  large  cohorts  of  women,  with  women 
from  diverse  racial,  ethnic,  and  SES  groups,  to 
obtain  a full  picture  of  the  natural  history  of 


healthy  aging  in  women,  including  those  factors 
that  serve  to  protect  against  negative  outcomes 
such  as  disability,  and  also  to  determine  the  usual 
range  of  variation  in  divergence  from  healthy  aging. 
Research  is  also  needed  to  inventory  and  investi- 
gate the  causes  for  any  gender-related  differences 
in  the  patterns  of  aging  that  emerge  in  these  lon- 
gitudinal studies. 

Also,  the  natural  history  of  sensory  loss  and  alter- 
ations in  perception  needs  to  be  better  understood, 
along  with  their  role  in  functional  impairment 
and  associated  disability.  Any  gender-related  dif- 
ferences in  such  perceptions  at  birth,  as  well  as  the 
patterns  of  their  loss  over  time,  need  to  be  clari- 
fied to  provide  a reliable  background  against  which 
to  assess  the  results  of  more  detailed  studies. 

• Studies  should  inventory  and  investigate  the 
causes  for  any  gender-related  differences  in 
patterns  of  aging. 

• More  basic  research  studies  are  needed  on  the 
array  of  causes  of  aging  and  how  these  interact 
to  produce  the  phenotype  of  aging,  at  all  physio- 
logical levels — cell,  organ,  organ  system,  and 
whole  organism.  Understanding  the  mechanisms 
by  which  aging  is  regulated  requires  careful 
dissection  of  changes  that  may  occur  at  the  cel- 
lular level  and  of  how  these  changes  affect  the 
whole  organism.  For  example,  more  work  needs 
to  be  done  to  clarify  the  possible  role  of  thera- 
pies such  as  the  antioxidant  vitamins  A,  C,  and 

E and  human  growth  hormone  in  mitigating 
the  processes  of  aging. 

• Studies  should  identify  the  genetic  determi- 
nants of  longevity  in  women,  determine  whether 
there  is  a genetic  factor  that  protects  against 
severe  chronic  diseases  such  as  Alzheimer’s  dis- 
ease and  Parkinson’s  disease,  and  elucidate  the 
role  of  genetic  factors  in  the  senescence  of  the 
immune  system. 

• Particular  emphasis  should  be  placed  on  research 
into  the  senescence  of  the  immrme  system  because 
this  system  shows  important  declines  with  advanc- 
ing age  that  are  responsible  for  an  increase  in 
the  number  and  severity  of  acute  infections  as 
well  as  a loss  of  ability  to  inhibit  tumor  growth 
and  an  increase  in  the  appearance  of  abnormal 
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antibodies  that  react  against  one’s  own  body 
(autoantibodies).  Older  women  in  particular 
are  more  prone  to  production  of  autoantibodies, 
which  have  been  implicated  in  the  etiology  of 
chronic  diseases  such  as  systemic  lupus  erythe- 
matosus and  rheumatoid  arthritis. 

Investigations  should  establish  the  early  signs 
of  significant  chronic  conditions  in  women,  such 
as  atherosclerosis,  and  determine  whether 
these  signs  differ  in  quality  and  quantity  as 
compared  with  men. 

More  research  is  needed  on  the  chronic  condi- 
tions that  predominantly  affect  women,  such  as 
osteoporosis,  to  learn  the  extent  to  which  these 
conditions  are  unavoidable  concomitants  of 
aging  versus  the  consequence  of  inheritance 
and  health-related  behaviors. 

Research  should  determine  whether  the  skele- 
tal changes  that  occur  during  pregnancy  predis- 
pose to  musculoskeletal  disorders  in  later  life. 

Studies  should  explore  the  gender-related  dif- 
ferences in  trauma-induced  dysfunction  in 
early  life  and  their  possible  impact  on  age- 
related  musculoskeletal  disorders  in  later  life. 

The  long-term  effects  of  scoliosis  need  to  be 
quantified. 

Investigations  should  analyze  the  alterations  in 
female  bladder  and  urethral  physiology  that  occur 
with  changes  in  hormonal  status  with  aging. 

Studies  should  seek  to  understand  the  decline 
in  homeostatic  reserves  that  occurs  with  aging 
and  that  leads  to  frailty. 

More  work  is  needed  to  learn  the  consequences 
of  multiple  prior  illnesses  in  older  women — 
how  do  sequelae  from  these  conditions  affect 
the  physical  health  of  these  women,  their  men- 
tal functioning,  and  their  ability  to  carry  on  the 
activities  of  daily  living? 

Investigations  should  determine  the  effect  of 
the  sequential  addition  of  chronic  conditions  as 
women  age.  For  example,  how  does  a diagnosis 
of  diabetes  affect  a woman  who  has  already  had 


rheumatoid  arthritis  for  several  years  in  terms 
of  both  her  physical  health  and  her  capacity  to 
maintain  independence? 

• Studies  should  focus  on  the  range  of  factors 
that  result  in  the  higher  incidence  of  certain 
chronic  conditions  among  women  as  they  age. 
Examples  of  such  factors  include  physiological, 
behavioral,  SES,  and  cultural/racial/ethnic  vari- 
ables. For  instance.  National  Health  Interview 
Survey  data  for  1979-81  show  that  diabetes 
among  persons  over  age  75  (expressed  in  terms 
of  rate  per  1,000  persons)  was  168.1  for  Black 
women  (versus  72.6  for  Black  men)  and  89.8 
for  white  women  (versus  79.5  for  white  men). 

• Studies  should  investigate  the  role  of  exercise 
in  promoting  healthy  aging  in  women.  It  is 
important  to  learn  optimal  exercise  regimens 
for  women  with  different  levels  of  fitness,  and 
especially  for  women  with  disabilities. 

Cognitive  Function 

• Studies  should  determine  the  natural  history 
of  functional  cognitive  decline  or  improvement 
with  age. 

• Research  should  determine  whether  women  are 
at  greater  risk  for  Alzheimer’s  disease  than  are  men. 

• Since  women  undergoing  estrogen  treatment 
show  a lower  than  expected  rate  of  dementia, 
studies  should  explore  whether  estrogen  has  a 
prophylactic  effect  for  dementia. 

• More  research  is  needed  to  understand  whether 
changes  in  cognitive  function  are  different 
across  populations. 

• Studies  should  examine  the  relationship  among 
levels  and  changes  in  basic  cognitive  abilities 
and/or  neuropsychological  processes  and  associ- 
ated health  practices  and  behaviors  as  aging 
progresses — for  example,  compliance  with  med- 
ication regimens. 

• Methods  are  needed  to  determine  normative 
and  pathologic  changes  that  precede  dementia, 
and  also  to  clarify  any  gender-specific  compo- 
nents of  the  precursors  to  dementia. 
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Postmenopausal  Hormone 
Replacement  Therapy 

When  levels  of  ovarian  hormones  are  deficient, 
postmenopausal  women  may  be  at  risk  for  acceler- 
ated bone  loss  and  therefore  subject  to  greater  risk 
of  fracture,  coronary  heart  disease  (due  in  part  to 
changes  in  cholesterol  and  other  factors),  and  symp- 
toms such  as  hot  flashes  and  urinary  incontinence. 
Major  studies  on  the  safety  and  efficacy  of  replace- 
ment therapy  have  recently  been  pubhshed:  for  exam- 
ple, the  role  of  postmenopausal  estrogen  therapy 
in  reducing  the  risk  of  coronary  heart  disease  was 
examined  in  48,470  postmenopausal  women.^  The 
risk  was  found  to  be  significantly  reduced  among 
women  with  either  natural  or  surgical  menopause, 
although  estrogen  use  was  not  associated  with 
any  change  in  the  risk  of  stroke.  In  spite  of  the 
results  of  these  new  studies,  some  important  ques- 
tions about  the  estrogen  replacement  therapy  persist. 

• Basic  research  should  clarify  the  mechanisms 
of  the  action  of  exogenous  estrogen  and  proges- 
terone on  (1)  bone — to  learn  how  these  hor- 
mones interact  with  growth  hormone  and  other 
local  growth  factors,  (2)  the  heart — to  clarify 
the  ways  that  these  hormones  achieve  their  car- 
dioprotective effect,  and  (3)  the  arterial  wall — 
current  evidence  suggests  that  exogenous 
estrogen  protects  the  arterial  wall  against  ath- 
erosclerosis. 

• Studies  should  investigate  the  effects  of  the 
addition  of  progestin  to  exogenous  estrogen 
preparations  on  coronary  artery  disease  risk 
factors  and  coronary  artery  disease  itself. 

• Clinical  trials  should  determine  the  optimal 
type,  route,  dose,  and  timing  of  estrogen  and 
progestin  treatment  to  maximize  the  benefit 
and  minimize  risks. 

• More  research  is  needed  to  learn  how  estrogen 
and  progestin  treatment  are  influenced  by  age 
and  body  type.  Both  amount  and  type  of  body 
fat  are  influenced  by  sex  hormones  and  contrib- 
ute to  risks  of  high  blood  pressure,  diabetes, 
and  heart  disease. 


Osteoporosis 

Osteoporosis  places  an  enormous  burden  on  the 
health  of  the  older  women  in  the  United  States, 
especially  among  women  over  the  age  of  70.  The 
overwhelming  majority  of  hip  fractures  occur 
among  this  group;  each  year,  200,000  people  are 
hospitalized  and  temporarily  disabled  as  a result, 
and  a significant  proportion  of  these  individuals 
suffer  long-term  disability. 

• More  research  is  needed  on  the  efficacy  of  dif- 
ferent combinations  of  treatment  regimens, 
using  currently  available  modalities  such  as 
calcium  supplementation,  estrogens,  and  exer- 
cise, among  women  in  different  age  groups. 

• Studies  should  investigate  hormonal  stimula- 
tion of  bone  formation  in  older  women,  testing, 
for  example,  growth  hormone,  growth  hormone 
plus  estrogen,  and  insulin-like  growth  factor. 

“Hip  fractures  are  the  most  serious 
consequence  of  osteoporosis.  Of 
those  with  hip  fractures,  one-third 
will  become  totally  dependent,  one- 
half  will  never  again  walk  inde- 
pendently, and  one-half  will 
experience  social  deterioration. 

One  out  of  every  five  will  not  sur- 
vive beyond  the  first  year  after  the 
hip  fracture.” 

Sandra  C.  Raymond,  Executive 
Director,  National  Osteoporosis 
Foundation 

• Dietary  supplements  should  be  tested  for  their 
capacity  to  stimulate  the  release  of  growth  hor- 
mone and  whether  it  is  possible  to  restore  the 
normal  pattern  of  periodic  secretion  using  this 
factor. 

• Studies  should  clarify  the  ways  in  which  the 
osteoporosis  disease  process  differs  in  women 
age  70  and  over  as  compared  with  the  develop- 
ment of  osteoporosis  in  younger  people. 
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Dementia 

In  nearly  every  population-based  study,  the  preva- 
lence of  Alzheimer’s  disease  is  found  to  increase 
with  age,  and  is  higher  in  women  than  in  men  at 
nearly  every  point  in  time.  There  is  also  a dramatic 
increase  in  the  incidence  of  Alzheimer’s  disease 
among  the  old-old — primarily  a female  popula- 
tion— to  the  extent  that  it  has  been  postulated 
that  Alzheimer’s  disease  is  becoming  nearly  uni- 
versal with  advanced  age. 

• Studies  are  needed  to  clarify  whether  women 
are  at  greater  risk  than  men  for  Alzheimer’s 
disease  at  different  points  along  their  life  span 
but  especially  at  the  most  advanced  ages. 

• Research  should  investigate  whether  estrogen 
treatment  has  some  prophylactic  effect  on 
dementia  because  women  undergoing  estrogen 
treatment  have  been  formd  to  have  a lower  than 
expected  rate  of  dementia. 

• Autopsy  studies  could  be  used  to  determine  the 
possible  linkage  between  Alzheimer’s  disease 
and  some  of  the  changes  in  brain  anatomy  asso- 
ciated with  menopause  and  ovariectomy,  for 
example,  the  neuronal  hypertrophy  in  the 
infundibular  nucleus.  Some  evidence  suggests 
that  this  represents  an  adaptive  response  to 
the  loss  of  circulating  estrogens. 

• Clinical  trials  should  determine  whether  there 
are  gender-related  differences  in  response  to 
the  drugs  for  Alzheimer’s  disease  currently  in 
development,  such  as  tacrine  and  physostig- 
mine  salicylate. 

Cancer 

Among  women  age  65  and  older,  there  are  dis- 
proportionately high  rates  of  cancer  incidence  and 
mortality. 

• Research  should  investigate  the  role  of  factors 
associated  with  aging  in  women,  such  as  the 
decline  in  the  immune  system,  that  increase 
older  women’s  risk  of  developing  cancer. 


• Studies  should  clarify  whether  currently  avail- 
able anti-cancer  drugs,  as  well  as  those  under 
development,  have  different  pharmacokinetics 
in  women  as  compared  with  men  and  espe- 
cially in  older  women. 

• Research  is  needed  to  learn  more  about  what 
factors  (e.g.,  genetic,  behavioral,  cultural) 
result  in  the  observed  differences  in  the  inci- 
dence of  cancer  and  cancer  mortality  among 
women  in  the  various  racial  and  ethnic  groups. 

Heart  Disease 

In  1987,  total  cardiovascular  disease  accounted 
for  5.170  million  years  of  potential  life  lost  before 
age  75.  In  addition,  more  cardiovascular  disabil- 
ity is  expected  because  many  people  who  have 
had  effective  treatment  for  coronary  artery  disease 
and  prevention  of  atherosclerosis  at  age  40  to  60 
will  develop  cardiovascular  diseases  later  in  life. 

Until  recently,  cardiovascular  diseases  in  women 
have  not  been  recognized  as  a serious  health  prob- 
lem, particularly  by  women  themselves.  However, 
heart  disease  is  in  fact  the  number  one  killer  of 
American  women:  of  the  more  than  500,000  deaths 
from  heart  attack  each  year,  approximately  half 
occur  in  women.  Nearly  one  in  two  female  deaths 
in  the  United  States  is  from  cardiovascular  diseases. 
Women  do  develop  heart  disease  later  in  life  than 
men;  approximately  90  percent  of  all  heart  dis- 
ease deaths  among  women  occur  after  menopause, 
that  is,  after  the  age  of  50.  While  one  in  nine  women 
ages  45-64  has  some  clinical  cardiovascular  disease, 
the  rate  climbs  to  one  in  three  at  age  65  and  older. 


“There  remain  misconceptions 
about  how  women  die  in  this  coun- 
try, Heart  disease  continues  to  he 
considered  a ‘man’s  disease,’  but 
cardiovascular  illness  is  the  larg- 
est killer  of  women  . . . . ” 

Deborah  I.  Dingell,  Chair,  Board  of 
Directors,  National  Women’s 
Health  Resource  Center 
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• Studies  should  investigate  why  women  may  be 
less  successful  at  altei'ing  the  various  risk  factors 
associated  with  heart  and  blood  vessel  disease, 
especially  smoking.  During  the  past  20  years, 
there  has  been  a 20  percent  reduction  in  the 
number  of  male  smokers  but  only  a 6 percent 
reduction  among  women. 

• Research  is  needed  to  learn  how  much  time  is 
required  after  cessation  of  smoking  before  the 
risk  attributable  to  smoking  disappears  in  women; 
previous  studies  of  smoking  cessation  have 
focused  primarily  on  men. 

• Studies  should  clarify  the  role  of  alterations  in 
lipoprotein  levels  that  accompany  menopause. 
Low-density  lipoprotein  (LDL)  levels  are  lower 
in  premenopausal  women  as  compared  with  men 
of  the  same  age  but  higher  in  postmenopausal 
women  than  their  male  counterparts.  However, 
some  data  from  animal  studies  indicate  that  LDL 
may  be  less  atherogenic  in  females  than  males, 
the  possible  result  of  an — as  yet — undetermined 
protective  effect  from  endogenous  estrogen. 

• Studies  should  determine  why  high  triglyceride 
levels  are  better  predictors  of  coronary  risk  in 
postmenopaiasal  women  than  in  men  of  comparable 
ages.  Researchers  also  need  to  learn  why,  con- 
versely, high-density  lipoprotein  (HDD  levels 
are  higher  in  women  and,  at  any  given  level, 
provide  more  powerful  protection  in  women 
than  in  men. 

• Investigations  should  determine  why  the  lipopro- 
tein risk  factor  hpoprotein(a),  high  levels  of  which 
are  usually  correlated  with  the  risk  of  heart  dis- 
ease, occurs  in  higher  concentrations  in  women. 

• Studies  should  clarify  why  diabetes  is  such  a 
powerful  risk  factor  for  atherosclerosis  in  women. 

• More  research  is  needed  to  discern  the  reasons 
why  lifestyle  interventions  such  as  low-fat  diets, 
weight  loss,  and  exercise  have  appeared  to  be 
less  effective  in  lowering  lipoprotein  levels  in 
women  as  compared  with  men.  In  particular,  the 
role  of  endogenoias  gonadal  hormones  in  modulating 
these  responses  needs  to  be  investigated. 


• Studies  should  examine  the  interplay  among 
several  risk  factors  for  heart  disease  in  women, 
especially  the  effects  of  oral  contraceptive  use 
in  women  who  also  have  diabetes  or  lipoprotein 
abnormalities. 

• Studies  are  needed  to  delineate  the  full  roster 
of  cardiovascular  risk  factors  in  women,  which 
may  differ  considerably  from  those  in  men. 

• The  important  differences  in  the  manifestations 
of  atherosclerotic  diseases  in  women  versus  men 
need  to  be  fully  explored. 

• Because  most  of  the  drugs  used  in  coronary  dis- 
ease were  initially  evaluated  in  men,  new  stud- 
ies on  the  relative  safety  and  efficacy  of  these 
drugs  for  women  need  to  be  conducted.  For  exam- 
ple, women  usually  have  smaller  coronary  arter- 
ies than  men,  so  fluctuations  in  vasomotor  tone 
in  these  arteries  may  be  more  important;  there- 
fore, nitrates  and  calcium  channel  blocking  agents 
may  be  a preferred  therapy  in  women. 

Nutrition 

• Studies  are  needed  to  determine  the  causes  and 
consequences  of  weight  loss  and  imdemutrition 
in  older  women. 

• The  causes  of  the  greater  increases  in  adiposity 
in  Black  and  most  other  minority  women  need 
to  be  explored  and  compared  with  men  and 
white  women  across  the  life  span. 

• Research  should  investigate  whether  the  pro- 
tective effects  that  being  mildly  overweight  have 
on  bone  health  in  older  women  are  sufficiently 
important  to  warrant  revision  of  weight  stan- 
dards for  older  women. 

• Studies  are  needed  to  assess  the  role  of  sensory 
loss  (e.g.,  of  taste  and  smell)  in  changes  in  dietary 
patterns  among  older  women. 

• Research  should  assess  whether  changes  can 
be  made  in  nutritious  prepared  foods  to  make 
them  more  appealing  to  older  women. 
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• Nutrition  studies  should  investigate  the  possibil- 
ity that  acceptable  food  supplements  can  be 
developed  that  would  help  ensure  that  older 
women  receive  a healthful  diet. 

• The  psychosocial  determinants  of  dietary  behav- 
ior in  women  need  to  be  determined  (e.g.,  living 
alone  versus  hving  with  a family  or  group). 

Disability 

Measuring  Disability 

• Research  is  needed  to  develop  a precise  defini- 
tion of  disability. 

• Tools  are  necessary  to  differentiate  women  all 
along  the  spectrum  of  functioning. 

• More  sensitive  measures  are  required  to  assess 
limitations  at  preclinical  levels  of  impairment 
at  a time  when  they  may  be  more  amenable  to 
intervention. 

• Studies  should  find  ways  to  identify  those 
women  who  are  at  high  risk. 

• Methodologies  are  required  to  assess  role  per- 
formance as  a measure  of  disability. 

Disability  Versus  Maintaining  Function 

Research  is  needed  to  determine  the  extent  to  which 
psychosocial  and  environmental  factors  play  a cru- 
cial role  as  either  risk  factors  or  protective  factors 
in  helping  women  maintain  function  as  opposed 
to  becoming  increasingly  disabled  over  time. 

• Studies  should  investigate  the  role  of  a family 
or  social  support  system  in  physical  and  mental 
decline. 

• The  roles  of  educational  level  and  income  as 
intervening  variables  in  the  production  or  pre- 
vention of  impairment  and  disability  need  to  be 
investigated. 

• The  physiological  effects  of  widowhood  need  to 
be  clarified. 

• The  specific  occupational  risk  groups  and  factors 
that  result  in  total  disabihty  need  to  be  elucidated. 


• Studies  should  compare  the  role  of  the  older 
woman  in  families  of  diverse  ethnic  populations 
as  compared  with  the  majority  population: 

Black,  Native  American,  Asian,  and  Hispanic. 

• Research  is  needed  to  determine  how  the 
health  goals  of  women  at  different  stages  along 
the  life  span  influence  maintenance  of  function. 

Prevention  of  Disability 

Researchers  need  to  develop  prevention  strategies 
that  can  minimize  or  eliminate  functional  impair- 
ment and  associated  disability  in  women. 

• Studies  should  identify  the  reversible  areas  of 
functional  decline  that  occur  with  aging. 

• Research  is  needed  to  develop  measures  to 
restore  or  improve  functions  that  have  declined 
and  to  maintain  functioning  at  the  highest 
level  possible  for  as  long  as  possible. 

• Investigations  should  clarify  the  precise  role  of 
adhering  to  a healthy  lifestyle  in  preserving 
good  functioning  into  advanced  age. 

• Rehabilitative  services  need  to  be  developed  to 
meet  the  particular  needs  of  older  women  with 
multiple  chronic  disabilities. 

• Studies  should  determine  what  factors  give 
rise  to  the  compensatory  mechanisms  used  by 
women  to  cope  with  disability. 

Special  Needs 

Understanding  the  processes  at  work  in  the  phe- 
nomenon of  aging  in  women  is  uniquely  dependent 
on  a sequence  of  research,  beginning  with  basic 
investigations  aimed  at  building  a sound  base  of 
comprehensive  knowledge  about  the  changes  that 
occur  at  the  cellular  level  as  women  age.  A central 
research  question  is  the  relationship  between  senes- 
cence of  cells  in  culture  and  aging  of  the  individ- 
ual, in  particular,  how  changes  in  the  ability  of 
human  cells  to  replicate  in  culture  may  be  related 
to  the  age  of  the  cell  donor. 

A study  of  the  replicative  capacity  of  600  fibro- 
blast cultures  derived  from  skin  biopsies  of  women 
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and  men  enrolled  in  the  Baltimore  Longitudinal 
Study  of  Aging  (BLSA)  revealed  that  the  major 
decrease  in  the  replicative  potential  of  cells  from 
both  men  and  women  occurs  after  the  third 
decade  of  donor  age. 

More  research  to  augment  cell  cultures  sampled 
longitudinally  (as  in  the  BLSA)  is  needed  to  clar- 
ify the  precise  mechanisms  underlying  cellular 
senescence  in  various  kinds  of  cells  and  organ  sys- 
tems. Then  studies  can  begin  to  examine  how 
these  changes  affect  more  gross-level  aspects  of 
aging,  such  as  alterations  of  the  immune  system 
and  susceptibility  to  acute  and  chronic  disease. 
Finally,  this  knowledge  will  serve  as  the  requisite 
background  for  assessing  effects  on  aging  of  more 
external  factors  such  as  racial/ethnic  population, 
SES  level,  and  availability  of  support  systems. 
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Cardiovascular  Function 

AND  Disease 

Cochairs: 

Thomas  B.  Clarkson,  D.V.M. 
Pamela  S.  Douglas,  M.D. 


Although  a 1986  workshop^  generated  a surge 
of  new  research  activity  on  issues  related 
to  the  cardiovascular  health  of  women,  important 
questions  remain  about  the  pathogenesis  of  athero- 
sclerosis and  coronary  heart  disease  (CHD)  in  women. 

The  age-adjusted  death  rate  for  all  cardiovascular 
diseases  (CVDs)  among  women  declined  markedly 
between  1963  and  1983.  Nevertheless,  deaths  from 
CVDs  still  account  for  one-half  of  all  deaths  among 
women;  each  year,  245,000  women  die  from  CHD. 
The  fact  that  64  percent  of  deaths  resulting  from 
CHD  in  women  occur  in  nonhospitalized  patients 
is  of  particular  importance.  Figure  1 depicts  the 
nxambers  of  deaths  among  U.S.  women  from  eight 
major  causes. 

As  this  figure  shows,  heart  disease  is  by  far  the 
principal  cause  of  death.  Figure  2 shows  schemati- 
cally the  death  rates  associated  with  CHD  in  the 
United  States  according  to  age  and  race.  Rates  of 
death  from  CHD  are  higher  among  Black  women 
than  among  white  women  up  to  the  age  of  75  years, 
but  higher  among  white  women  thereafter.  In 


addition  to  the  cost  in  lives,  CVDs  of  women  involve 
major  expenditures  for  both  the  individual  and  the 
Nation.  Those  costs  are  summarized  in  Figure  3. 

Major  differences  exist  in  the  seriousness  of  CVD 
among  various  racial  and  ethnic  groups  of  women: 
mortality  from  CVDs  is  more  significant  in  Black 
women  than  in  white  women  (Figure  4),  for  exam- 
ple. Current  thinking  attributes  this  disparity  to 
differences  in  systolic  blood  pressure  and  amount 
of  body  fat. 

Another  intriguing  racially  related  phenomenon 
is  a difference  in  the  effect  of  hypertension  treat- 
ment in  Blacks  versus  whites,  in  terms  of  mortal- 
ity (Figure  5).  Antihypertensive  therapy  markedly 
reduces  mortality  in  Black  women  but  not  in  white 
women.  It  is  unlikely  that  the  Black/white  difference 
in  mortality  relates  to  racial  differences  to  the  extent 
it  does  in  atherosclerosis  (Figure  6).  Despite  the  fact 
that  diabetes  is  common  among  Native  American 
women,  Hispanic  and  Native  American  women  have 
remarkably  less  CHD  than  white  women  (Figure  7). 
The  mechanisms  of  protection  are  not  understood. 
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Figure  1. 

Leading  Causes  of  Death  Among  Women 
of  All  Ages  (U.S.,  1983)* 
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* Modified  from  Thom  TJ.  Cardiovascular  Disease  Mortality  among  United  States  Women. 

In:  Eaker  ED  (ed).  Coronary  Heart  Disease  in  Women.  Proceedings  of  an  NIH  Workshop. 

New  York:  HaymarketDoyma:  33-41, 1987. 

From  the  National  Center  for  Health  Statistics:  Vital  Statistics  of  the  United  States. 


Figure  2. 

Death  Rate  Associated  with  Coronary  Heart 
Disease  According  to  Age  and  Race 

(U.S.  1980)* 
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■ Modified  from  Thom  TJ.  Cardiovascular  Disease  Mortality  among  United  States  Women.  In:  Eaker  ED 
(ed).  Coronary  Heart  Disease  in  Women . Proceedings  ot  an  NIH  Workshop.  New  York:  Haymarket 
Doyma:  33-41, 1987. 

From  the  National  Center  tor  Health  Statistics:  Vital  Statistics  ot  the  United  States. 


Major  Themes 

Research  directed  to  the  identification  and  modifi- 
cation of  risk  factors  for  CVD,  including  behavioral, 
cultural,  and  socioeconomic  factors,  has  been  con- 
ducted primarily  among  male  populations.  Risk 
modification  strategies  as  well  have  been  evaluated 
primarily  in  male  populations.  Limited  information 
is  available  on  the  role  of  behavioral,  cultural,  and 
socioeconomic  factors  in  the  etiology  or  primary  and 
secondary  prevention  of  CHD  in  women.  Similarly, 
limited  information  is  available  on  the  strategies 
most  useful  in  effecting  change  in  risk  behaviors  among 
various  subgroups  of  women.  Yet,  some  current 
research  suggests  that  women  may  differ  from  men 
in  terms  of  these  factors,  for  instance,  in  their 
physiologic  response  to  stress,  increased  responsive- 
ness to  behavioral  risk  modification,  and  poorer 
compliance  with  postcoronary  rehabilitation  pro- 
grams. Poor  compliance  has  also  been  noted  among 
female  patients  on  hormone  replacement  therapy 
(HRT),  a potential  risk  modifier  unique  to  women. 

Several  risk  factors  are  similar  in  both  men  and 
women;  however,  little  is  known  about  the  mag- 
nitude of  their  effect  on  CVD  among  women.  For 
example,  data  suggest  that  coronary  disease  is  more 
likely  in  women  and  men  who  work  in  subordi- 
nate positions — where  they  are  able  to  exert  little 
control  over  their  jobs — as  compared  with  individ- 
uals in  more  managerial  positions;  women  are  more 
likely  to  be  in  subordinate  than  in  managerial 
positions.  The  impact  of  the  increasing  numbers 
of  women  entering  and  remaining  in  the  work 
force  on  the  prevalence  of  CHD  is  not  known  nor 
have  we  learned  whether  workplace  modifications 
could  alter  cardiovascular  risk  among  women. 

Myocardial  infarction  is  nearly  always  caused  by 
thrombosis  of  an  atherosclerotic  plaque  in  a coro- 
nary artery.  Stroke  is  also  often  secondary  to 
thrombosis,  with  ischemic  stroke  resulting  from 
an  embolism  of  intracardiac  thrombi  or  platelet 
thrombi  that  have  formed  on  carotid  artery 
plaques.  Thus,  identifying  which  factors  influence 
the  formation  of  coronary  and  carotid  thrombi  is 
very  important.  Unfortunately,  epidemiologic 
studies  of  CVD  have  included  very  few  women. 
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The  Framingham  study  did  report  a positive  rela- 
tionship between  fibrinogen  and  risk  of  CVD  for 
women.  More  recently,  the  Atherosclerosis  Risk 
in  Communities  (ARIC)  study  has  collected  base- 
line data  on  hemostatic  factors  on  more  than 
8,600  women  and  more  than  7,000  men  (roughly 
25  percent  of  each  group  is  Black)  and  is  making 
gender,  race,  and  age  comparisons.  Separate  anal- 
yses for  men  and  women  have  been  carried  out  on 
lifestyle  factors  and  lipid  parameters  associated 
with  fibrinogen  and  factor  VII.  No  data  are  yet 
available  on  incident  cardiac  disease,  but  an  asso- 
ciation of  fibrinogen  with  ultrasound-detected 
thickening  of  the  carotid  artery  has  been  found. 
This  finding  has  not  yet  been  examined  for  gen- 
der differences.  The  ARIC  group  is  also  analyzing 
its  female  population  for  relationships  between 
hemostatic  factors  and  menopausal  status  and 
hormone  use.  In  this  regard,  the  NIH-sponsored 
Postmenopausal  Estrogen/Progesterone  trial 
(PEPI)  is  examining  the  effects  of  different 
postmenopausal  hormone  regimens  on  fibrinogen 
as  a primary  end  point  and  on  other  hemostatic 
parameters  as  secondary  end  points  and  non- 
hemostatic system  end  points  in  a population  of 
postmenopausal  women. 

Various  antiplatelet  regimens  have  been  used  in 
studies  on  patients  after  myocardial  infarction  or 
with  transient  ischemic  attacks.  Only  about  25 
percent  of  these  patients  were  female,  and  in 
many  instances  the  results  were  not  broken  down 
by  gender.  However,  the  Canadian  Stroke  Study 
found  that  men  obtained  benefit  from  aspirin, 
while  women  did  not.  On  the  other  hand,  an  over- 
view report  on  25  studies  of  stroke  or  myocardial 
infarction  prevention  showed  that  there  was  no 
indication  of  the  number  of  women  in  the  various 
trials  nor  were  any  gender  differences  noted 
among  respondents. 

Secondary  prevention  of  myocardial  infarction 
with  warfarin  was  widely  studied  from  the  1950s 
to  the  1970s  but  then  fell  from  favor.  Recently, 
the  question  has  again  been  investigated,  but  no 
data  on  women  in  particular  are  available. 


Figure  3. 

Ambulatory  VisitsIHospital  Admissions 
Per  Capita  and  Total  Costs  for 
Cardiovascular  Diseases  of 
Women  in  1980^ 

Number  Per  Total 
of  Women  Capita  Cost 
Condition  (1,000s)  Cost  in  Dollars 


Cardiovascular  1,982  $2,327  $4,612,114,000 

Disease  with 
Hypertension 

Cardiovascular  2,635  2,486  6,550,610,000 

Disease  without 
Hypertension 

* Modified  from  Harlan,  WR.  Cardiovascular  disease  care  for 
women;  service  utilization,  disability,  and  costs  from  the 
National  Medical  Care  Utilization  and  Expenditure  Survey. 
In:  Eaker  ED  (ed).  Coronary  Heart  Disease  in  Women. 
Proceedings  of  an  NIH  Workshop.  New  York:  Haymarket 
Doyma:  55-61,  1987. 

NOTE:  The  annual  cost  impact  to  the  Nation  for  cardiovascular 
diseases  of  women  is  estimated  to  be  $11.2  billion. 


Figure  4. 

Cardiovascular  Disease  Mortality 
in  Women  Aged  40~64  Years* 


Usual  Explanation  White 

SBP(mm  Hg) 

White  145 
Black  169 

Ouetelet  Index 
White  25,6 

Black  29.1  BlaCk 


0 20  40  60  80  100 

Estimated  Survival  Probability 

'Modified  from  Johnson  JL,  Helneman  EF,  Heiss  G,  Hatnes  CG,  Tyroler  HK  Am  J Epidemiol 
209-19,  1986. 


The  several  large  trials  in  which  thrombolytic 
therapy  has  been  evaluated  have  studied  men  in 
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Figure  5. 

Effect  of  Race  on  Mortality  of  Women 
After  Treatment  for  Hypertension* 


10  0 -10  -20  -30 

Mortality  (%) 

* Based  on  data  from  the  NHLBI  Hypertension  Follow-up  Program  - data  from  Shapiro  and 
Rutan.  Modified  from  Clarkson  TB.  Session  II  Highlights:  Pathophysiologic  Processes  of 
Atherogenesis.  In:  Eaker  ED  (ed).  Coronary  Heart  Disease  in  Women.  Proceedings  of  an  NIH 
Woiicshop.  New  York:  Haymarket  Doyma:  11-19, 1987. 


Figure  6. 

Differences  in  Coronary  Artery  Athero- 
sclerosis Between  Black  and  White  Women* 


Percent  Intimal  Surface  Involved  With  Lesion 

■ Modified  from  Newman  WP  111.  Gender  and  Racial  Contrasts  of  Atherosclerosis. 

In:  Eaker  ED  (ed).  Coronary  Heart  Disease  in  Women.  Proceedings  of  an  NIH  Workshop. 

New  York:  Haymarket  Doyma:  133-5, 1987. 


overwhelming  proportion  (80  percent).  The  GISSI 
and  ISIS-2  studies  both  suggested  that  the  out- 
come in  women  was  worse  than  in  men.  One  recent 


TIMI II  study  has  indicated  that  major  or  minor 
hemorrhage  (but  not  major  hemorrhage  alone) 
was  more  common  in  women  who  received  tissue 
plasminogen  activator  and  were  assigned  to  the 
study’s  conservative  strategy  than  in  men  who 
received  the  same  treatment. 

CVD  is  most  likely  to  affect  the  older  woman,  who 
is  likely  to  be  a family  care-provider  herself.  The 
effect  of  CVD  on  the  older  woman  in  relation  to 
family  functioning,  on  her  provision  of  care  (or 
interruption  thereoD  to  other  family  members, 
and  on  costs  associated  with  the  disruption  to  the 
family  caused  by  the  woman’s  disease,  is  unknown. 

Any  examination  of  risk  factors  or  risk  modifica- 
tion among  women  needs  to  consider  the  impact 
of  culture  and  socioeconomic  status  (SES).  Risks 
are  manifested  differently  among  different  sub- 
groups. Women  in  low  socioeconomic  groups  are 
likely  to  have  greater  morbidity  and  a poorer  out- 
come than  women  in  other  SES  strata.  Women  in 
Mexican  American  and  Native  American  popula- 
tions are  at  greater  risk  for  diabetes  yet  are  less 
likely  to  experience  morbidity  from  diabetes  melli- 
tus,  which  contributes  to  excess  morbidity  among 
white  women.  Black  women  treated  for  hyperten- 
sion are  less  likely  to  experience  morbid  events  than 
are  white  women.  The  behaviors  of  these  subgroups 
need  to  be  examined  to  determine  whether  selected 
factors  inherent  in  the  ethnic/cultural/SES  group 
are  protective  (for  example,  social  support  net- 
works) or  injurious  (for  example,  nutritional  habits). 

Efforts  are  clearly  needed  to  develop  more  effec- 
tive interventions  for  the  treatment  of  obesity.  It 
is  also  important  to  identify  specific  subgroups  of 
the  obese  population  and  develop  special  pro- 
grams for  these  women.  Interventions  aimed  at 
the  prevention  of  obesity  in  those  at  increased 
risk  and  at  reducing  the  incidence  of  major 
weight  gains  among  women  are  needed.  The 
behavioral  and  physiological  determinants  of 
upper-body-fat  obesity  and  approaches  to  modify- 
ing body  fat  distribution  remain  to  be  determined. 

Finally,  there  is  a pressing  need  to  examine  care- 
fully the  nature  of  current  cardiac  rehabilitation 
programs,  which  have,  in  the  main,  been  designed 
for  men.  In  particular,  research  should  focus  on 
learning  the  reasons  why  many  women  fail  to  par- 
ticipate in  these  programs. 
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Estrogen  Replacement  Therapy 
and  CVD 

The  long-term  effects  of  estrogen  replacement 
therapy  have  received  increased  attention  due  to 
the  many  clinical  ramifications  of  this  treatment 
for  a growing  number  of  female  patients.  A previ- 
ous report  from  the  Lipid  Research  Clinic’s  ongo- 
ing study  of  over  2,200  women  demonstrated  that, 
after  8 years  of  follow-up,  women  using  estrogen 
at  baseline  had  a two-thirds  reduction  in  mortahty 
from  CVD  compared  with  nonusers.  After  14 
years,  women  using  estrogen  were  found  to  have 
significantly  lower  total  mortality  (47  percent)  and 
mortality  from  CVD  (63  percent).  Cancer  mortal- 
ity was  also  lower  in  users  (19  percent)  (Figure  8). 
Estrogen  had  a protective  effect  for  women  with 
and  without  known  risk  factors  for  CVD.  Estrogen 
use  had  a protective  effect  in  nonsmokers  and  ex- 
smokers as  well  as  in  current  smokers.  Perhaps 
more  important,  estrogen  use  appears  to  override 
known  risk  factors  for  death  from  CVD.  Estrogen 
users  who  smoked  had  the  same  risk  of  CVD  as 
nonsmoking  women  who  did  not  use  estrogen. 

The  same  pattern  was  seen  in  normotensive 
women  versus  hypertensive  women  and  in  women 
of  normal  weight  versus  overweight  women. 

Statistical  adjustment  for  smoking,  hypertension, 
and  high-  and  low-density  lipoprotein  (HDL  and 
LDL,  respectively)  levels  did  not  alter  the  signifi- 
cant protective  effect  of  estrogen  use  on  CVD  risk. 
These  results  suggest  that  estrogen  use  reduces 
the  risk  of  CVD  over  the  long  term.  Also,  estrogen 
may  have  a protective  effect  through  mechanisms 
other  than  changes  in  lipoproteins. 

Key  Issues/Research 
Recommendations 


Figure  7. 

Ethnic  Differences  in  Coronary  Heart 
Disease  Mortality  Among  Women"^ 
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* Based  on  death  certificate  data  from  residenfs  of  New  Mexico.  Modified  from  Becker  TM,  Wiggins  C, 
KeyCR,  Samet  JM.C/rc(//af/on78:302'9, 1988. 


Figure  8. 

Reduction  in  Mortality  of  Women  Who 
Were  Estrogen  Users  Versus  Nonusers 


% Reduction 


Not  enough  is  known  about  CVD  in  women;  this 
deficit  may  reflect  an  inappropriate  prioritization 
of  medical  resources  biased  in  favor  of  male  patients. 
Some  general  theoretical  approaches,  as  well  as  spe- 
cific disease  areas,  are  highlighted  below.  Each  of 
the  areas  mentioned  is  of  considerable  import, 
although  specific  prioritizations  may  vary  within 
the  scientific  community. 


■ From  data  presenfed  by  Trudy  L.  Bush  at  the  31st  Annual  Conference  on  Cardiovascular  Disease 
Epidemiology  based  on  results  from  the  Lipid  Research  Clinics  14-year  Follow-Up  Study. 

“Based  on  data  from  the  Nurses  Health  Study  modified  from  Stampfer  MJ,  Willett  WC,  Colditz 
GA,  Rosner  B,  Speizer  FE,  Hennekens  CH,  A/fng/J/Wed31 3:1 044-9. 1985. 


Figure  9 indicates  the  priority  assigned  to  CVDs 
based  on  an  estimate  of  their  importance  to  the 
health  of  women.  Also  shown  are  priorities  for 
research  on  the  modulators  of  those  CVDs. 
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Figure  9. 

Cardiovascular  Disease  Priorities 
for  Women's  Health  and  Research 
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Clinical  Cardiovascular  Diseases 
(in  priority  order) 

1 . Coronary  Artery  Disease 

2.  Stroke 

3.  Peripheral  Vascular  Disease 

4.  Hypertension 

5.  Sudden  Cardiac  Death  ^ 


Priority  5 Priority  6 

Psychosocial/  | Racial/ 

Exercise/Obesityj^i  Ethnic 


Clinical  Entities 

Clinical  Cardiovascular  Disease 

The  gender  differences  in  CVD,  which  span  the 
continuum  from  clinical  practice  to  understand- 
ing basic  mechanisms,  have  been  inadequately 
explored,  in  part  because  of  the  false  assump- 
tion that  atherosclerosis  is  less  prevalent  and  more 
benign  in  women.  Nevertheless,  the  available 
data  suggest  gender  differences  in  areas  rang- 
ing from  risk  factor  identification  and  modifica- 
tion to  diagnosis  and  treatment.  For  example,  it  is 
puzzling  that  sudden  death  from  ventricular 
fibrillation  tends  to  occur  with  equal  frequency 
in  men  and  women,  yet  at  the  same  time,  women 
have  a higher  mortality  rate  after  myocardial 
infarction  that  is  not  solely  attributable  to  more 
advanced  age. 

In  addition,  medical  resources  appear  to  be 
used  less  by  both  female  CVD  patients  and  their 
physicians,  perhaps  because  of  some  gender 
bias,  overuse  by  male  patients,  or  in  recognition 
of  the  inadequacy  of  diagnostic  testing  and  ther- 
apeutic procedures.  Recognizing  and  correcting 
these  gender  differences  are  necessary  to  under- 


stand the  mechanisms  of  CVD  fully  and  to  pro- 
vide equivalent  quality  of  care  to  all  patients. 

• Investigations  should  explore  the  risk  factors 
and  their  interactions  for  all  forms  of  CVD,  in- 
cluding CHD,  cerebrovascular  accidents 
(CVA),  and  peripheral  vascular  disease 
(PVD)  in  women. 

• Studies  should  investigate  strategies  to  pro- 
duce risk  factor  modification  and  the  effects 
of  modification  of  risk  factors  on  primary  and 
secondary  CVD.  Particular  attention  should 
be  paid  to  both  positive  and  undesired  effects 
of  intervention,  as  well  as  to  differences  in 
response  and  compliance  among  ethnic  and 
socioeconomic  groups. 

• Research  needs  to  examine  gender  differences 
in  relation  to  myocardial  and  vascular  function 
(in  both  healthy  women  and  those  with  disease 
states),  left  ventricular  hypertrophy,  conges- 
tive heart  failure,  migraines,  Raynaud’s  phe- 
nomenon, and  coronary  spasm.  This  should 
include  evaluation  of  coronary  vasomotor  reserve 
in  normal  and  atherosclerotic  women,  with  and 
without  hormone  replacement  therapy. 

• Studies  are  needed  to  improve  understanding 
of  factors  affecting  consideration  of  and  access 
to  primary  and  secondary  treatment  of  CHD  in 
women.  This  should  include  better  patient-phy- 
sician communication  and  improved  apprecia- 
tion of  the  importance  of  CHD  in  women. 

Coronary  Artery  Disease 

• The  procedures  for  chnical  diagnosis  of  coronary 
artery  disease  (CAD)  in  women  need  to  be 
improved.  Research  should  focus  on  better 
descriptions  of  anginal  syndromes,  enhancing 
the  efficacy  of  diagnostic  and  screening  testing 
in  women,  and  developing  alternative  diagnos- 
tic strategies. 

• Studies  should  investigate  the  mechanisms 
that  result  in  women’s  poorer  outcomes  after 
myocardial  infarction  and  coronary  revascular- 
ization procedures  and  how  to  correct  these 
problems. 
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• Research  needs  to  examine  the  efficacy  of  com- 
ponents of  the  cardiac  rehabilitation  effort  on 
outcome  after  myocardial  infarction,  including 
factors  that  affect  women’s  success  in  such 
programs. 

Stroke 

Perhaps  because  rates  of  stroke  have  declined  rap- 
idly in  the  United  States  during  the  current  cen- 
tury, this  condition  has  received  considerably  less 
attention  than  CAD.  By  1985,  the  United  States 
ranked  seventh  lowest  for  age-standardized  rate 
of  stroke  mortality  in  women  among  27  developed 
countries  and  third  lowest  in  men. 

While  men  have  about  a 30  percent  higher  death 
rate  from  stroke  than  women,  this  obscures  the 
fact  that  stroke  may  be  a more  important  factor 
in  women’s  health.  Stroke  in  the  United  States 
accounts  for  a higher  percentage  of  deaths  in 
women  than  men,  in  all  stages  of  life,  and  stroke 
mortality  rates  among  U.S.  Black  women  are 
almost  twice  those  of  white  women.  Since  stroke 
mortality  rates  increase  with  age,  the  biggest  dis- 
crepancy is  seen  in  those  age  85  or  older,  among 
whom  stroke  accounts  for  12  percent  of  mortality 
in  women,  compared  with  9 percent  in  men.  Data 
also  consistently  indicate  that  young  women  have 
about  a 50  percent  excess  of  subarachnoid  hemor- 
rhage, the  least  common  form  of  stroke.  Estimates 
of  morbidity  are  much  harder  to  obtain,  but  accord- 
ing to  the  National  Hospital  Discharge  Survey, 
women  had  about  15  percent  fewer  hospital  dis- 
charges for  the  first-listed  diagnosis  of  stroke  than 
men  in  1980  but  a 6 percent  higher  rate  in  1989. 

Evaluation  of  trends  in  strokes  is  complicated  by 
problems  of  diagnosis  and  classification.  Ischemic 
stroke  is  classified  using  several  overlapping  sys- 
tems, which  makes  it  difficult  to  compare  results 
across  studies. 

Smoking,  dietary  fat,  serum  cholesterol  levels, 
blood  pressure,  postmenopausal  hormone  replace- 
ment, and  use  of  aspirin  have  all  been  associated 
(positively  or  negatively)  with  the  incidence  of 
ischemic  stroke.  Besides  these  atherosclerotic  risk 
factors,  risk  factors  for  ischemic  stroke  associated 
with  female  gender  include  pregnancy,  autoim- 


mune diseases,  mitral  valve  prolapse,  oral  contra- 
ceptive use,  migraine  headache,  and  chronic  atrial 
fibrillation.  Case  series  of  carotid  endarterectomy 
suggest  that  women  are  less  likely  to  receive  this 
preventive  intervention;  two  studies,  of  206  and 
221  consecutive  cases  that  included  both  sexes, 
included  26  percent  and  27  percent  women,  respec- 
tively. For  cerebral  hemorrhage,  elevated  blood 
pressure  and  heavy  alcohol  use  are  the  only  con- 
sistently documented  risk  factors,  although  aspi- 
rin use  may  also  have  a role. 

Data  from  several  community-based  studies  in 
the  United  States  and  Europe  suggest  that  stroke 
rates  may  have  started  to  increase  in  the  1980s  in 
both  sexes.  Other  recent  population-based  reports 
from  the  United  States  have  shown  a decrease  in 
the  rate  of  decline  in  stroke  mortality,  a reversal 
of  the  male  majority  in  hospital  discharge  rates 
for  stroke,  and  an  increase  in  hospital  discharges 
for  stroke  in  both  sexes  in  the  two  most  recently 
reported  periods  (1988  and  1989).  If  true,  this 
trend  could  be  due  to  increased  diagnosis  of  less 
significant  events  since  the  advent  of  the  com- 
puted tomography  (CT)  and  magnetic  resonance 
imaging  (MRI)  scanners.  However,  it  could  also 
reflect  higher  stroke  rates  in  older  persons,  espe- 
cially older  women,  a rapidly  growing  demo- 
graphic segment. 

• Investigations  should  explore  the  reasons  behind 
the  possible  recent  increase  in  incidence  of  stroke 
and  stroke  subtypes  in  women. 

• Research  should  clarify  the  impact  of  stroke  on 
disability  and  dependency  in  women,  especially 
older  women. 

Peripheral  Vascular  Disease 

Peripheral  vascular  disease,  like  stroke,  is  compli- 
cated by  a lack  of  generally  accepted  standards 
for  diagnosis  and  nomenclature.  However,  a pre- 
liminary stratification  between  venous  and  arte- 
rial disease  is  easily  accomplished.  Relatively  few 
studies  have  addressed  the  epidemiology  of  these 
diseases. 

Venous  disease  can  be  subdivided  into  superficial 
and  deep  anatomic  locations.  Varicosity  is  by  far 
the  most  prevalent  of  the  superficial  conditions. 


177 


Opportunities  for  Research  on  Women’s  Health 


Its  incidence  increases  with  age  and  is  about  50 
percent  more  common  in  women  than  men,  with 
a prevalence  of  about  80  percent  in  women  over 
age  60.  While  rarely  associated  with  medical  com- 
plications, this  condition  does  account  for  substan- 
tial health  care  costs. 

Deep  venous  thromboses  (DVTs)  have  more  seri- 
ous medical  implications,  but  before  the  advent  of 
duplex  ultrasonography,  the  study  of  this  condi- 
tion was  quite  limited.  One  study  found  no  gender 
differences  in  the  incidence  rates  or  anatomic  loca- 
tions of  DVT,  but  the  women  included  were  signif- 
icantly older  and  had  a higher  rate  of  unilateral 
single  thrombi. 

Peripheral  artery  disease  (PAD)  is  associated 
with  other  life-threatening  disorders.  Indepen- 
dent of  these  associations,  PAD  itself  accounts  for 
substantial  and  costly  morbidity.  Diagnostic  stan- 
dards are  lacking  for  this  condition,  which  compli- 
cates interpretation  of  the  literature.  Population 
studies  have  had  conflicting  results  regarding  gen- 
der differences  in  the  prevalence  of  PAD  when 
this  condition  is  defined  exclusively  by  symptoms 
but  not  when  assessments  are  made  by  blood  pres- 
sure or  Doppler  flow  measurements.  In  the  com- 
prehensively studied  Rancho  Bernardo  cohort, 
the  prevalence  of  large-vessel  PAD  was  11  per- 
cent in  women  at  an  average  age  of  66  years. 

However,  large-vessel  PAD  is  an  extremely  potent 
independent  risk  factor,  doubling  the  risk  of  car- 
diovascular death  after  10  years  in  women  (Fra- 
mingham study)  and  making  cardiovascular  death 
five  times  more  likely  in  both  sexes  (Rancho 
Bernardo  cohort).  Despite  these  findings,  a report 
based  on  National  Hospital  Discharge  Survey 
data  from  1985-87  found  that  hospital  discharge 
rates  for  PAD  in  men  were  30  percent  higher 
than  those  in  women. 

Isolated  small-vessel  PAD,  a separate  entity 
affecting  arterioles  2 mm  or  less  in  diameter  in 
the  absence  of  large-vessel  disease,  was  more 
prevalent  than  large-vessel  disease  (16  percent 
versus  11  percent  in  women)  in  Rancho  Bernardo 
and  more  than  doubled  the  risk  of  cardiovascular 
death.  It  is  not  associated  with  the  usual  athero- 


sclerotic risk  factors  and  may  represent  a vaso- 
spastic process. 

• Studies  are  needed  to  standardize  the  diagnos- 
tic criteria  for  large-  and  small-vessel  PAD, 
determine  the  prevalence  of  PAD  using  those 
definitions,  and  validate  the  relationship 
between  those  definitions  and  clinical  events. 

• Research  should  determine  the  prevalence  of 
DVT  and  its  relationship  to  other  concomitant 
disease  and  future  clinical  cardiovascular  events. 

• Assessments  must  be  made  of  the  economic 
and  functional  costs  of  superficial  venous  dis- 
ease and  of  possible  population-based  preven- 
tion measures  to  reduce  them. 

Hypertension 

• Studies  should  investigate  the  efficacy  and 
risks  of  antihypertensive  treatment  in  women 
and  subgroups  of  women  (defined  by  character- 
istics such  as  race  and  age).  Differences  in  neu- 
roendocrine profiles  may  provide  strategic 
guidance  and  should  be  considered. 

• More  research  is  needed  on  the  causes  and 
risks,  both  maternal  and  fetal,  of  pre-eclampsia 
and  underlying  essential  hypertension  in  preg- 
nancy. Prenatal  screenings  for  risk  factors  and 
nutritional  guidance  should  be  more  widely 
available  than  at  present. 

Sudden  Cardiac  Death 

• Investigations  are  needed  to  analyze  the  possi- 
ble differences  between  men  and  women  in  the 
etiology  of  sudden  death.  Women  appear  to  have 
a lower  prevalence  of  CHD,  but  ventricular 
fibrillation  is  more  common  in  women  than  in 
men.  These  differences  should  be  analyzed  both 
epidemiologically  (by  reexamination  of  existing 
data  bases)  and  pathophysiologically,  with  spe- 
cial emphasis  on  therapeutic  implications. 

CVD  Risk  Modulators 

Sex  Hormones 

Multiple  factors  moderate  the  expression  of  CVD 
among  women.  These  factors  include,  among  oth- 
ers, hormonal  influences,  concurrent  disease,  be- 
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havior,  sociocultural,  ethnic,  and  socioeconomic 
factors.  Most  of  these  factors  do  not  operate  in  iso- 
lation; they  interact.  Each  is  important  and  should 
be  addressed  in  future  research. 


Figure  10. 

Effect  of  Diabetes  Mellitus  on 
Cardiovascular  Disease  Mortality  of  Women 


• Studies  should  clarify  the  usefulness  of  hormone 
replacement  therapy  for  primary  and  secondary 
treatment  of  CVD  in  women,  including; 

— addition  of  progestins; 

— optimal  dose  and  duration  for  prophylaxis; 

— optimal  dose  and  duration  for  treatment; 

— concomitant  use  of  lipid-lowering  drugs; 

— effects  on  cognitive  function; 

— identification  of  risk-factor  subsets  deriving 
greater  or  lesser  benefits — HDL,  atherogenic 
LDL,  high  lipoprotein(a); 

— examination  of  the  factors  that  influence  non- 
compliance  with  HRT  among  women; 

— concomitant  use  of  low-fat  diets. 

• Research  is  needed  to  clarify  the  pharmacody- 
namics and  tissue  effects  of  estrogens  and  pro- 
gestins, with  particular  attention  to  newer 
compounds. 

• Studies  should  examine  the  effect  on  women’s 
CHD  risk  and  risk  factors  arising  from  the  nat- 
ural variability  in  endogenous  estrogen  levels 
in  both  premenopausal  and  postmenopausal 
periods. 

Diabetes  Mellitus 

Diabetes  mellitus  is  associated  with  a two-  to  three- 
fold increase  in  CVD  mortality;  it  is  the  leading 
cause  of  death  in  both  type  I and  type  II  diabetes. 
The  increased  cardiovascular  mortality  is  espe- 
cially prominent  in  diabetic  women  (Figure  10). 
Interestingly,  Native  American  women  appear  to 
be  protected  against  the  effects  of  diabetes  on 
CVD  (Figure  10). 

The  mortality  rate  from  acute  myocardial  infarc- 
tion is  higher  in  diabetic  patients  and  is  25  per- 
cent higher  in  diabetic  women  than  in  men.  The 
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risk  of  cardiovascular  death  in  the  survivors  of 
myocardial  infarction  after  6 years  of  follow-up  is 
40  percent  higher  in  diabetic  than  in  nondiabetic 
subjects,  perhaps  due  to  poor  glycemic  control. 

Multiple  risk  factors  for  macrovascular  disease, 
such  as  hypertension,  obesity,  hyperglycemia, 
hyperinsulinemia,  microalbuminuria,  elevated 
levels  of  fibrinogen,  quantitative  lipid  and  lipopro- 
tein abnormalities,  and  altered  platelet  function, 
are  frequently  present  in  diabetic  individuals. 
However,  there  have  been  no  trials  in  which 
assessment  of  cardiovascular  mortality  was  per- 
formed in  diabetic  patients  after  modification  of 
some  of  these  risk  factors. 

These  factors  do  not  by  themselves  explain  the 
increased  prevalence  of  CVD  in  diabetics  and  do 
not  explain  why  white  diabetic  females  lose  the 
protective  effect  against  CVD  usually  conferred 
by  their  sex.  Some  risk  factors,  such  as  triglycer- 
ide levels,  may  be  more  important  in  diabetic  than 
in  nondiabetic  subjects  and  in  women  in  general. 

A few  reports,  performed  in  a small  number  of 
individuals,  suggest  that  lipoprotein) a)  levels  are 
increased  in  diabetics  and  that  they  are  closely 
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related  to  glycemic  control.  Furthermore,  qualita- 
tive alterations  of  some  lipoproteins  considered  to 
be  atherogenic  are  common  in  diabetes,  and  they 
may  contribute  to  the  increased  prevalence  of 
CVD  in  diabetes.  Finally,  a greater  propensity  to 
formation  of  antibodies  against  modified  lipopro- 
teins and  subsequent  formation  of  immune  com- 
plexes exists  in  diabetes.  This  may  lead  not  only 
to  foam  cell  formation  but  also  to  activation  of 
macrophages  and  the  release  of  C3dokines,  which 
would  further  enhance  the  acceleration  of  athero- 
sclerosis. Whether  these  alterations  are  present 
more  commonly  in  diabetic  women  than  in  men, 
and  whether  menopause  is  a factor,  needs  to  be 
determined,  as  well  as  whether  these  alterations 
can  explain  why  diabetes  constitutes  an  indepen- 
dent cardiovascular  risk  factor. 

• Investigations  should  examine  alterations  in 
lipoprotein  metabolism  in  diabetic  women.  Par- 
ticularly relevant  are  studies  investigating 
LDL  and  HDL  subclasses  and  their  respective 
cellular  metabolisms;  lipoprotein! a)  levels;  and 
susceptibility  to  modification  (glycation  and  oxi- 
dation) and  the  possible  consequences  of  modifi- 
cations to  these  lipoproteins  on  lipoprotein 
metabolism  and  in  promoting  antibody  forma- 
tion (i.e.,  endothelial  damage,  platelet  activa- 
tion and  aggregation,  macrophage  activation, 
and  foam  cell  formation). 

• Studies  are  needed  to  identify  CHD,  CVA,  and 
PVD  risk  factors  (e.g.,  lipoproteins,  insulin  resis- 
tance, fat  distribution,  free  fatty  acids)  and  deter- 
mine their  relative  importance  in  diabetes  mel- 
litus.  The  effects  of  modification  of  the  most 
important  risk  factors  on  primary  and  second- 
ary CVD  should  be  discussed. 

• Research  should  investigate  the  metabolic  con- 
sequences and  cardiovascular  implications  of 
different  routes  of  insulin  administration.  Choles- 
terol ester  transfer  protein  (CETP),  important 
in  lipoprotein  metabolism,  decreases  among 
both  diabetic  women  and  female  monkeys 
receiving  insulin  intramuscularly  or  subcutane- 
ously. An  important  current  hypothesis  is  that 
insulin  delivered  directly  to  the  liver  via  a 
pump  would  restore  function  of  CETP. 


• Studies  should  examine  the  effects  of  estrogen, 
hypoglycemic  drugs,  lipid-lowering  drugs,  and 
antioxidants  on  lipoprotein  metabolism  and 
vascular  wall  function. 

• Researchers  need  to  find  ways  to  prevent  the 
occurrence  of  diabetes,  including  both  behav- 
ioral and  pharmacological  interventions. 

Hypertension 

Before  menopause,  systemic  hypertension  is  sig- 
nificantly less  common  in  women  than  in  men;  there- 
after, however,  its  prevEilence  in  women  increases 
dramatically,  reaching  levels  significantly  higher 
than  those  in  men  of  comparable  age.  Systolic 
blood  pressure  has  been  shown  to  be  a major  risk 
factor  for  CVD  in  women  (Figure  11).  This  is  true 
for  both  naturally  occurring  menopause  and  meno- 
pause produced  by  surgery  or  other  artificial  means. 

Whether  the  menopause-related  increase  in  blood 
pressure  is  related  to  estrogen  withdrawal,  over- 
production of  pituitary  hormones,  tmopposed  actions 
of  adrenal  androgens,  weight  gain,  and/or  a combi- 
nation of  these  factors  and  other  as  yet  undefined 
neurohumoral  influences  is  currently  the  subject 

Figure  11. 
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of  both  fundamental  investigation  in  animal 
models  and  clinical  trials.  This  is  an  increasingly 
important  clinical  problem  because  of  the  aging  of 
the  population  and  the  extremely  high  prevalence — 
up  to  80  percent — of  h}^ertension  in  elderly  women. 

Oral  contraceptive-induced  hypertension  and 
pregnancy-induced  hypertension  occur  only  in  pre- 
menopausal women.  Oral  contraceptive  use  is 
associated  with  a small  but  significant  increase  in 
blood  pressure  in  users  compared  with  nonusers, 
but  the  reasons  for  this  are  not  well  understood. 
Both  pre-eclampsia  and  underlying  essential 
hypertension  in  pregnancy  are  associated  with 
increased  fetal  morbidity  and  mortality,  but  ade- 
quate treatments  for  these  disorders  are  lacking, 
and  their  pathogenesis  is  unclear. 

• Studies  are  needed  to  clarify  the  basic  mecha- 
nisms by  which  hypertension  alters  vascular 
wall  function  to  promote  atherosclerosis  in 
women. 

• Studies  should  investigate  the  effects  of  oral 
contraceptives  on  normotensive  and  hyperten- 
sive women  and  the  possible  pressor  effects  of 
hormone  replacement  therapy  in  hypertensive 
women. 

• Research  is  needed  to  evaluate  the  effects  of 
behavioral  risk  modification  directed  to  hyper- 
tension management  on  subsequent  morbidity 
and  mortality  among  white  and  Black  women. 

Thrombosis  and  Thrombolysis 

• Studies  should  evaluate  the  effects  of  antiplate- 
let therapy  and  anticoagulation  on  secondary 
prevention  of  CVD  in  women,  through  reevalua- 
tion of  existing  data  and  new  intervention  trials. 

• The  data  from  all  trials  of  thrombolysis  should 
be  reanalyzed  to  determine  efficacy  and  risks 
in  women.  In  addition,  data  that  suggest 
decreased  access  to  thrombolysis  treatment  in 
women  need  to  be  verified  and,  if  correct,  such 
practices  should  be  altered. 

• Research  is  needed  to  investigate  gender  differ- 
ences and  sex  hormone  effects  in  thrombosis/ 
thrombolysis  and  endothelial  cell  and  vascular 
function. 


Psychosocial  Factors 

• Gender-specific  methodologic  tools  must  be  de- 
veloped for  measuring  psychosocial  variables 
in  women,  if  there  is  no  norm  in  the  referenced 
data  or  if  a given  tool  has  a poor  predictive 
validity  for  women. 

• Studies  should  evaluate  the  contribution  of 
individual  attributes  such  as  traits  and  emo- 
tions (e.g.,  hostility,  depression,  or  stress  reac- 
tivity) to  CVD  risk  and  recovery  from  CVD 
events  in  premenopausal  and  postmenopausal 
women. 

• Research  is  needed  to  evaluate  the  role  of  social 
factors,  such  as  social  support,  cultural  transi- 
tions, SES,  work  stress,  multiple  concurrent 
life  roles  (e.g.,  mother,  wage  earner,  primary 
caregiver  to  aged  parents)  and  the  frequency 
and/or  intensity  of  life  stresses  in  CVD  risk 
and  recovery  from  CVD  events,  including  eth- 
nic and  SES  differences,  on  the  importance  of 
these  factors. 

• Studies  should  evaluate  strategies  for  promot- 
ing long-term  behavioral  changes,  including 
strategies  to  promote  treatment  compliance, 
for  reduction  of  primary  and  secondary  CVD 
risk  and  promotion  of  quality  of  life  in  women. 

Exercise 

• Research  is  needed  to  investigate  the  importance 
of  sedentary  habits  or  exercise  in  the  preven- 
tion of  CHD  and  in  recovery  from  CHD  events 
in  women.  This  should  include  studies  of  the 
interaction  of  exercise  with  other  risk  factors 
and  the  mechanisms  by  which  these  occur.  Spe- 
cial emphasis  should  be  given  to  older  women. 

• Investigations  should  evaluate  the  effects  of  exer- 
cise on  physiological  factors  that  are  known  or 
suspected  to  contribute  to  female  protection  from 
CVD,  such  as  ovarian  function,  estrogen  metab- 
olism, and  estrogen  action  on  the  artery  wall. 

• Research  should  determine  the  variables  that 
influence  the  adoption  of  an  active  lifestyle  among 
women  and  develop  strategies  to  increase  activ- 
ity in  various  age  and  ethnic  groups  of  women. 
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Obesity 

Obesity  is  a major  problem  for  women  in  the 
United  States,  especially  among  minority  women 
and  those  in  lower  socioeconomic  classes.  More- 
over, the  prevalence  of  obesity  is  increasing,  as  is 
the  number  of  children  and  adolescents  who  are 
obese.  Among  women  ages  45  to  65,  30  percent  of 
whites  and  60  percent  of  Blacks  are  obese.  Obesity 
increases  the  risk  of  hypertension  threefold,  the 
risk  of  diabetes  threefold,  and  the  risk  of  hyper- 
cholesterolemia 1.5-fold.  The  psychological  conse- 
quences of  obesity  are  also  proformd.  It  has  become 
increasingly  apparent  that  distribution  of  body 
fat  markedly  influences  the  risks  associated  with 
obesity:  women  with  upper-body-fat  obesity  (i.e., 
abdominal  obesity)  have  a much  greater  risk  of 
diabetes,  CHD,  and  all-cause  mortcdity  than  equally 
overweight  women  with  lower-hody-fat  obesity. 
Finally,  major  weight  gain  during  adulthood 
occurs  far  more  frequently  in  women  than  in  men 
and  leads  to  increased  upper-body-fat  distribution, 
elevated  insulin  levels,  and  increased  risk  of  CHD. 

• Studies  should  evaluate  the  relationship 
between  intra-abdominal  fat  and  CVD  risk  in 
premenopausal  and  postmenopausal  females. 
These  investigations  should  address  differ- 
ences in  estrogen  metabolism. 

• Research  is  necessary  to  investigate  the  effects 
of  exercise,  weight  loss,  and/or  exogenous  hor- 
mone therapy  (e.g.,  contraceptive  steroids  and 
estrogen  replacement  therapy)  on  fat  distribu- 
tion pattern  and  its  relation  to  CVD  risk  factors 
in  premenopausal  and  postmenopausal  females 

• Investigation  should  clarify  the  association 
between  regional  obesity  and  indicators  of 
stress  in  premenopausal  and  postmenopausal 
females. 

• Studies  ought  to  evaluate  the  relationship 
between  body  fat  distribution  and  stress,  sex 
steroids,  and  metabolic  processes  that  influ- 
ence lipid  and  carbohydrate  metabolism. 

• Studies  should  develop  more  effective  strate- 
gies for  the  prevention  and  treatment  of  obe- 
sity and  should  evaluate  both  the  positive  and 
undesired  effects  of  such  interventions. 


RaciallEthnic  Factors 

• Studies  should  determine  the  factors  that  may 
explain  the  excessive  burden  of  CHD  and  stroke 
among  Black  women. 

• More  research  is  needed  on  racial/ethnic  differ- 
ences on  the  pathophysiological  mechanisms 
and  the  effect  of  antihypertensive  therapy  on 
mortality. 

• Research  should  examine  the  mechanisms  of 
protection  against  CHD  in  some  subpopulations 
of  diabetic  women  who  have  a low  risk  of  CHD. 

• Studies  are  required  to  determine  whether  dif- 
ferences exist  in  the  behavioral  factors  that 
may  moderate  the  expression  of  CVD  in  vari- 
ous ethnic  and  socioeconomic  groups. 

• Research  is  necessary  to  determine  the  vari- 
ables responsible  for  the  increase  in  body 
weight  in  Black  women  during  the  adolescent 
and  young  adult  years  and  develop  strategies 
for  the  treatment  and  prevention  of  obesity  in 
Black  women. 

Nutrition 

• Studies  should  determine  the  effects  of  low-fat 
diets  on  changes  in  cardiovascular  risk  factors 
at  the  time  of  menopause,  on  obesity  and  body 
fat  distribution,  and  on  CHD  risk.  Attention 
should  be  paid  to  the  positive  effects,  as  well  as 
possible  undesired  effects,  of  such  diets. 

• Research  is  needed  to  determine  the  most  effec- 
tive strategies  for  producing  changes  in  dietary 
fat  intake  in  women  of  various  ages  and  of  vari- 
ous ethnic  backgrounds. 

Special  Issues 

Continued  study  of  CVD  in  women,  while  neces- 
sary, presents  dilemmas  for  researchers.  The 
logistics  of  identifying  a sufficiently  large  cohort 
for  statistically  valid  results  are  time-consuming. 
Such  trials  are  increasingly  expensive  in  a time  of 
decreasing  financial  support,  and  ethical  consider- 
ations of  patients  make  some  investigations  im- 
practicable or  impossible.  Given  these  problems. 
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the  use  of  animal  models  provides  a means  to 
address  further  the  questions  pertaining  to  CVD 
in  a scientifically  meaningful  way.  Particularly 
useful  are  nonhuman  primates  because  of  their 
many  similarities  to  human  beings.  Female  cyn- 
omolgous  macaque  monkeys  are  ideal  models  for 
research  on  CHD.  Previous  research  has  deter- 
mined that  postmenopausal  monkeys  have  a more 
atherogenic  lipid  pattern  and  more  extensive  coro- 
nary artery  atherosclerosis  than  premenopausal 
monkeys.  Progression  of  atherosclerotic  disease  is 
prevented  by  estrogen  replacement  therapy  (Fig- 
ure 12).  The  protective  mechanism  of  estrogen 
replacement  appears  to  be  prevention  of  accumu- 
lation of  LDL  in  the  coronary  arteries  (Figure  13). 

Angina  pectoris  associated  with  myocardial  isch- 
emia, but  not  with  stenotic  coronary  atherosclero- 
sis, is  common  in  women  and  is  probably  related 
to  coronary  artery  constriction.  For  this  reason,  it 
has  been  important  to  study  the  effect  of  estrogen 
deficiency  on  constrictor-dilator  responses  in  coro- 
nary arteries.  Using  quantitative  coronary 
angiography,  dilator  responses  of  atherosclerotic 
coronary  arteries  in  surgically  postmenopausal 
monkeys  treated  or  not  treated  with  parenteral 
estradiol  have  been  studied  (Figure  14). 

• Animal  models  can  be  used  to  address  other 
questions  that  cannot  be  studied  in  human  sub- 
jects, such  as  estrogen  effects  on  the  artery 
wall,  the  controlled  evaluation  of  social  factors, 
and  the  systematic  study  of  individual  attributes 
that  contribute  to  CVD  risk.  An  important  com- 
ponent of  this  evaluation  may  be  an  investiga- 
tion of  whether  the  effects  of  stress  differ  in 
perimenopausal  and  postmenopausal  women. 


Figure  12. 

Effect  of  Estrogen  Plus  Progesterone  on 
Coronary  Artery  LDL  Uptake^ 


Surgically 
Postmenopausal  ~ 
Monkeys 


Coronary 

Arteries 


‘Modified  from  Wagner,  et  at.  Circulation  80:Ki3'i , 1989, 


Figure  13. 

Vasoconstriction  or  Vasodilation  Among 
Surgically  Postmenopausal 
Cynomolgus  Monkeys^ 


'Modified  from  Williams  JK,  Adams  MR,  Klopfenstein  HS,  Circulation  81 : 1 680, 1 990. 
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Figure  14. 

Coronary  Artery  Atherosclerosis  of 
Surgically  Postmenopausal  Monkeys* 


Surgically 

Postmenopausal 

Cynomolgus 

Monkeys 


•Modified  from  Adams  MR.  Kaplan  JR.  Manuck  SB.  etal.  Arteriosclerosis  10;  1051-7. 1990. 


• Animal  models  are  also  useful  to  study  the  effects 
of  exercise  on  cardiac  risk  factors,  coronary  cir- 
culation, and  electrophysiological  properties  in 
healthy  atherosclerosis-prone  and  postinfarc- 
tion states.  These  models  should  be  used  for 
study  of  the  preventive  effects  of  exercise  on 
the  development  of  CVD,  the  modification  of 
ischemia  and  infarction,  the  pathophysiologic 
effects  of  postinfarction  rehabilitation,  and 
evaluation  of  exercise  effects  on  hormonal 
mechanisms  known  or  suspected  to  enhance 
female  protection  from  disease. 

Administering  estrogen  has  been  shown  to  pre- 
vent paradoxical  arterial  constriction  in  response 
to  acetylcholine,  indicating  that  estrogen  replace- 
ment protects  against  constriction  in  atheroscle- 
rotic coronary  arteries. 
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While  cancer  is  the  second  leading  cause  of 
death  among  American  women  of  all  ages, 
accormting  for  250,000  deaths  each  year,  it  is  the 
leading  cause  of  premature  mortality.  Approximately 
60  percent  of  cancer  deaths  in  women  are  accounted 
for  by  cancers  of  the  Irmg  (51,000),  breast  (44,500), 
colon  and  rectum  (30,500),  and  reproductive  system — 
ovarian,  12,500,  cervical,  4,500,  and  uterine,  5,500.^ 


Major  Themes 


bowel,  and  gynecological  malignancies,  this  dis- 
cussion is  focused  on  these  types  of  cancers.  Nev- 
ertheless, much  research  draws  upon  other  areas 
(i.e.,  quality  of  life,  psychosocial  issues,  sexual  func- 
tion, social  isolation,  and  the  quality  of  care  given 
to  older  women).  In  addition,  many  less  common 
cancers  present  important  research  opportunities 
for  future  investigations,  which  may  result  in  greater 
understanding  of  malignant  processes  and  ultimately 
lead  to  improved  prevention,  diagnosis,  and  treatment 
for  more  frequently  occurring  malignancies. 


Mortality  rates  for  all  cancer  sites  combined  have 
declined  somewhat  since  1973  for  women  rmder  age 
55,  in  part  because  of  major  decreases  in  the  incidence 
of  cervical  and  uterine  cancer.  However,  there  has 
been  httle  change  in  survival  for  older  women  and 
limited  (if  any)  progress  among  the  socioeconomic- 
ally disadvantaged  populations.  It  is  disturbing  that 
the  number  of  deaths  from  the  two  most  common 
causes  of  cancer  death  in  women,  breast  and  limg 
cancer,  are  increasing  in  frequency.  Moreover,  mor- 
tality from  these  cancers,  particularly  lung  cancer, 
is  likely  to  increase  substantially  over  the  next  decade. 

Because  the  largest  number  of  cancer  cases  and 
deaths  are  due  to  cancers  of  the  lung,  breast,  large 


Malignancy:  Breast  Cancer 

This  year,  it  is  estimated  that  44,500  women  will 
die  of  breast  cancer,  and  the  incidence  is  increasing: 
from  84.8  per  100,000  in  1980  to  112.5  per  100,000 
in  1987.  Increases  have  occurred  in  both  older  and 
yormger  women.  Some  of  this  increase  is  due  to 
greater  use  of  screening  mammography  and, 
therefore,  more  frequent  identification  and  report- 
ing of  new  cases.  Breast  cancer  accoimts  for  almost 
one- third  of  all  malignancies  in  women,  and  the 
lifetime  risk  for  American  women  is  now  one  in 
nine.  While  some  mortality  reduction  (5.0  percent) 
has  occurred  in  white  females  below  the  age  of  50, 
this  improvement  has  not  been  seen  in  older 
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women  or  among  socioeconomically  disadvan- 
taged populations,  especially  Black  women. 

Important  opportunities  for  research  in  breast  can- 
cer exist  in  the  areas  of  causation,  prevention,  detec- 

“Despite  the  prevalence  of  breast 
cancer,  there  is  an  appalling 
absence  of  information  about  the 
causes  and  prevention  of  this 
major  killer  of  women.” 

Susan  Love,  Director,  Faulkner 
Breast  Center,  speaking  for  The 
Breast  Cancer  Coalition 

tion,  treatment,  basic  science,  and  psychosocial 
factors.  General  linkage  searches,  research  on 
possible  new  premalignant  markers,  and  segrega- 
tion studies  of  large  sets  of  cancer  families  as  well 
as  the  expansion  of  genetic  studies  on  the  Li- 
Fraumeni  syndrome,  the  p53  gene,  and  chromo- 
somal loci  17p  and  17q,  are  likely  to  provide 
important  new  leads  about  familial  risk  and  genetic 
predisposition.  Prevention  trials,  including  the 
tamoxifen  trial,  may  provide  important  informa- 
tion on  high-risk  populations.  Diet  modification 
trials  may  become  more  feasible  if  accurate  inter- 
mediate markers  for  dietary  intake  are  identified. 

There  has  already  been  research  on  the  impact  of 
screening  mammography  on  mortality.  Now,  stud- 
ies are  needed  on  the  use  of  mammography  among 
minority,  low-income  women  and  the  medically 
underserved  as  well  as  on  barriers  to  use  of  this 
screening  technique.  However,  it  is  important  to 
recognize  that  mammography  has  limited  useful- 
ness, and  efforts  are  needed  to  find  a more  spe- 
cific and  earlier  blood  or  urinary  marker  for 
breast  cancer.  Mortality  from  breast  cancer  could 
be  greatly  reduced  by  developing  a rehable  method 
to  detect  the  disease  in  its  earliest  and  most  curable 
stages.  Optimum  treatments  with  the  fewest  adverse 
effects  must  be  identified  for  women  whose  condi- 
tions are  detected  at  their  earliest  stages. 


Clinical  trials  have  led  to  progress  in  limiting  sur- 
gical morbidity  from  breast  cancer  and  in  defining 
more  effective  adjuvant  hormonal  and  chemothera- 
peutic regimens  for  specific  patient  populations. 

A continued  search  for  new  agents  with  novel  tar- 
gets and  mechanisms  should  be  strongly  supported. 
Further  clinical  trial  research  should  focus  on  adju- 
vant therapy  trials  and  on  autologous  bone  mar- 
row transplantation  and  dose  intensity  trials  for 
high-risk,  node-positive  women  and  for  those  with 
rapidly  progressive  metastatic  disease.  Clarifica- 
tion of  whether  the  timing  of  surgery  in  relation 
to  the  menstrual  cycle  influences  survival  is  also 
needed. 

However,  basic  science  studies  constitute  the  only 
research  approaches  likely  to  make  an  ultimate 
impact  on  advanced  metastatic  breast  cancer. 
Causative  genetic  elements,  growth  factors  as  tar- 
gets for  therapeutic  intervention,  tumor  immuno- 
logy, the  biology  of  malignant  progression,  and 
the  metastatic  process  appear  particularly  important. 

Psychosocial  research  that  focuses  on  the  impact 
and  amelioration  of  the  disease  is  also  important. 
Identifying  populations  of  women  who  are  revealed 
by  epidemiologic  or  genetic  research  as  being  at 
increased  risk  poses  profound  psychological  and 
ethical  problems  that  must  be  addressed.  Involv- 
ing women  in  the  design  of  clinical  trials  in  breast 
cancer  is  likely  to  focus  more  attention  on  quality- 
of-life  issues  as  well  as  increase  patient  entry  into 
clinical  trials  and  adherence  to  study  protocols. 

Exogenous  hormones,  including  oral  contraceptives 
and  postmenopausal  estrogen  (with  or  without 
concomitant  or  sequential  progestogen  therapy), 
are  used  by  millions  of  women.  Thus,  there  is  a 
need  for  detailed  information  on  the  short-  and 

“Efforts  should  he  expanded  to 
enroll  all  women  in  mammogra- 
phy screening  projects  at  appropri- 
ate ages,  regardless  of  income.” 

S.  Eva  Singletary,  Assistant  Professor, 
University  of  Texas,  speaking  for 
the  M.D.  Anderson  Cancer  Center 
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long-term  benefits  and  risks  of  taking  these  medi- 
cations as  well  as  information  on  the  populations 
that  may  particularly  benefit  from,  or  be  harmed 
by,  use  of  these  drugs. 

• Epidemiologic  and  pharmacologic  studies  on  the 
short-  and  long-term  effects  of  postmenopausal 
hormone  replacement  therapy  (estrogen  alone 
and  with  progestins)  are  needed.  The  risks  and 
benefits  of  replacement  therapy  need  to  be  estab- 
lished for  several  groups.  These  include  women 
at  high  risk  for  breast  cancer,  women  with  pre- 
viously treated  mahgnancies,  and  women  who 
experience  early  menopause  following  treatment 
for  premenopausal  breast  cancer.  Other  end  points 
besides  breast  cancer  in  these  studies  should 
include  endometrial  cancer,  thromboembolic 
disease,  cardiac  disease,  and  fractures. 

• Basic  research  in  the  following  areas  is  of  par- 
ticular importance:  development  of  a specific 
and  early  blood  or  urinary  marker  for  breast 
cancer  detection,  use  of  growth  factors  as  targets 
for  therapeutic  intervention,  tumor  immunology, 
and  biology  of  tumor  progression  and  metastasis. 

• Genetic  studies  should  include:  (1)  general  link- 
age searches  (collection  of  family  data,  DNA 
marker  analysis)  for  breast,  ovarian,  corpus, 
cervix,  lung,  and  colon  cancers;  (2)  research  to 
test  prevention  interventions  against  new  possi- 
ble premalignant  targets.  These  should  be 
implemented  first  in  high-risk  women  (i.e.,  in 
first-degree  relatives  of  cases,  in  women  with 
bilateral  and  unilateral  breast  cancer,  and  in 
women  who  reside  in  zones  of  excess  cancer 
incidence  and  mortality);  (3)  for  known  cancer 
loci — breast  cancer  (17q  + 17  p loci)  and  others 
(as  recognized) — epidemiologic  studies  of  breast 
cancer  risk  factors  using  gene  carriers  who 
exhibit  disease  versus  those  who  do  not,  to  clar- 
ify interactions  of  genetic  and  environmental 
risk  factors;  (4)  establishment  of  permanent 
banks  of  both  tumor  and  normal  DNA  samples 
from  individuals  with  the  cancers  mentioned 
previously  for  use  in  tumor  deletion  studies. 
This  might  be  best  accomplished  through  a large 
“center”  approach  with  collections  from  various 
large  institutes  that  see  sizeable  numbers  of 


cases;  and  (5)  segregation  studies  of  large  sets 
of  cancer  families  with  mapped  susceptibilities 
to  test  for  heterogeneity  of  cancer  characteris- 
tics (penetrance,  survival,  etc.)  by  locus  or  by 
mutation.  These  studies  should  be  conducted  at 
some  point  in  the  future  when  several  mapped 
susceptibilities  have  been  recognized. 

• Clinical  trials  research  should  involve  women 
with  breast  cancer  in  the  design  of  breast  can- 
cer clinical  trials.  Clinical  research  should  focus 
on  new  agents  with  novel  targets  and  mecha- 
nisms for  treatment  of  women  in  the  adjuvant 
setting  as  well  as  those  with  rapidly  progres- 
sive metastatic  disease  and  prospective  studies 
addressing  the  timing  of  resection  as  related  to 
menstrual  cycle  and  subsequent  outcome. 

• Prevention  trials  should  investigate  the  effi- 
cacy of  chemoprevention  agents  in  high-risk 
women  (e.g.,  tamoxifen  and  micronutrients). 

Gynecologic  Tumors 

Together,  cancers  of  the  cervix,  uterus,  and  ovary 
have  an  annual  incidence  of  over  66,000  cases 
and  result  in  over  22,000  deaths,  according  to  esti- 
mates for  1991.  In  addition,  cervical  carcinoma  in 
situ  is  diagnosed  in  50,000  women  each  year,  and 
lesser  precancerous  lesions  are  found  in  approxi- 
mately 250,000  women.  Each  of  the  three  cancers 
presents  unique  problems. 

For  cervical  cancer,  there  is  a highly  effective  screen- 
ing test  for  premalignant  changes  of  the  cervix  of 
the  squamous  cell  type  (the  Papanicolaou  test), 
but  many  of  the  underserved  women  in  the  United 
States  do  not  receive  appropriate  screening.  In 
addition,  the  large  number  of  women  with  precan- 
cerous lesions  (about  300,000  women)  require  fol- 
low-up and  therapy  to  prevent  the  development  of 
invasive  cancer.  This  follow-up  is  least  likely  to 
occur  for  socioeconomically  disadvantaged  women. 
Uterine  cancer,  the  most  common  female  genital 
cancer,  causes  relatively  few  deaths  because  of 
successful  early  diagnosis.  A large  number  of 
women  with  endometrial  cancer  have  a long  life 
expectancy  after  therapy,  so  the  complications  or 
side  effects  of  therapy  (such  as  long-term  lack  of 
hormonal  replacement)  are  an  important  issue. 
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“We  have  evidence  that  screening 
for  both  breast  cancer  and  cervi- 
cal cancer  is  worthwhile,  and  yet 
we  know  that  women  do  not  avail 
themselves  of  these  tests.  Again, 
there  are  a variety  of  issues  there 
that  need  better  research.  ” 

Jane  Henney,  Chair,  Public  Issues 
Committee,  American  Society  of 
Clinical  Oncology 


Finally,  of  all  the  gynecologic  cancers,  ovarian 
cancer  causes  the  most  deaths,  because  65  per- 
cent of  women  already  have  advanced  disease  at 
the  time  of  diagnosis.  Some  recent  advances  have 
been  made  in  treatment  of  ovarian  cancer,  but 
there  is  no  proven  screening  method,  and  little  is 
known  about  precursor  states. 

Cervical  Cancer 

Through  Papanicolaou  test  screening,  premalig- 
nant  cervical  changes  can  be  detected  reliably 
and  treated  surgically  to  prevent  the  development 
of  invasive  cancer.  The  major  problem  with  cervi- 
cal cancer  is  the  lack  of  information  on  the  possi- 
ble causative  role  and  mechanisms  of  the  human 
papillomavirus  (HPV).  Additional  questions  con- 
cern the  relationship  between  the  virus  and  the 
various  cell  types  of  cervical  cancer,  and  its  influ- 
ence on  metastatic  potential. 

• Research  is  needed  to  investigate  HPV  by  focus- 
ing on  its  mechanisms  of  action  and  potential 
therapies  or  vaccines.  Therapies  are  needed 
not  only  for  HPV-related  cancers  but  also  for 
HPV  condylomata  and  microscopic  atypias. 
These  benign  lesions  affect  millions  of  women. 

• Studies  should  be  undertaken  to  evaluate  how 
sexual  practices  of  adolescent  and  young  adult 
women  influence  the  risk  of  cervical  cancer. 
Studies  are  also  needed  to  assess  methods  for 
healthful  modification  of  these  sexual  practices. 

• An  important  goal  is  to  identify  ways  to  increase 
utilization  of  existing  screening  methods,  espe- 
cially the  Papanicolaou  test,  in  underserved 


populations,  as  well  as  the  use  of  follow-up  diag- 
nosis and  treatment  regimens  (e.g.,  coloscopy). 

• Research  to  support  development  of  new 
screening  tests  that  will  be  more  fully  utilized 
by  all  women  is  necessary. 

• Studies  to  define  families  at  increased  genetic 
risk  for  cervical  cancer  will  allow  linkage  analy- 
sis leading  to  further  studies  of  oncogenes, 
growth  factors,  and  tumor  suppressor  genes. 

• Second-level  priority  areas  for  research  include: 
the  role  of  vitamin  deficiencies  such  as  folic 
acid  and  retinoic  acid  in  the  development  of  cer- 
vical cancer;  continuation  of  clinical  trials  to 
evaluate  new  drugs,  drug  scheduling,  and  bio- 
logic response  modifiers;  and  the  relationship 
of  exogenous  female  hormones  to  cervical  cancer. 

Uterine  Cancer 

• High  priorities  for  research  include  assessing 
the  relationship  between  estrogen  and  proges- 
terone replacement  and  the  development  of 
cancer  and  the  effect  of  estrogen  replacement 
on  the  recurrence  of  uterine  cancer  in  patients 
who  have  completed  therapy  and  are  appar- 
ently free  of  disease. 

• Research  should  also  include  linkage  analysis 
of  genetic  predisposition,  with  subsequent  iden- 
tification of  abnormal  gene  loci;  an  investiga- 
tion of  the  disparity  in  survival  of  older  women; 
and  assessment  of  a possible  risk  for  uterine 
cancer  in  women  receiving  tamoxifen. 

Ovarian  Cancer 

At  present,  most  ovarian  cancer  is  already  advanced 
at  the  time  of  initial  diagnosis.  The  highest  prior- 
ity in  ovarian  cancer  is  development  of  screening 
methods  to  allow  early  diagnosis.  Of  equal  prior- 
ity is  the  need  for  basic  biology  studies  to  investigate, 
for  example,  precursor  states  and  the  mechanisms 
of  metastasis.  Genetic  studies  should  be  conducted 
to  define  high-risk  families  or  individuals.  Contin- 
ued emphasis  should  also  be  placed  on  the  devel- 
opment of  novel  monoclonal  antibodies,  to  allow 
discovery  of  additional  tumor  markers,  as  well  as 
to  provide  additional  therapeutic  options,  especially 
in  the  area  of  platinum  resistance  and  second-line 
therapy  for  recurrent  disease. 
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Clinical  trials  should  concentrate  on  developing 
consolidation  therapies  for  patients  rendered  clini- 
cally free  of  disease  after  primary  therapy  because 
of  the  high  recurrence  rate  in  these  women.  In 
addition,  continued  investigation  of  new  agents  and 
new  combinations  of  agents  is  warranted,  given  the 
high  response  rate  of  this  cancer  to  chemotherapy. 
Finally,  research  on  the  influence  of  exogenous  and 
endogenous  hormones  on  ovarian  cancer  risk  is 
indicated,  and  several  questions  are  important; 

( 1)  Why  have  oral  contraceptives  been  effective  in 
decreasing  the  occurrence  of  ovarian  cancer,  and 
do  the  new  low-dose  preparations  have  this  effect? 

(2)  What  are  the  effects  of  hormonal  changes  on  the 
occurrence  of  the  disease?  (3)  Is  hormone  replacement 
therapy  associated  with  an  increased  recurrence  rate 
of  uterine  cancer  or  decreased  response  to  therapy? 

• Evaluations  should  be  undertaken  of  screening 
techniques  (CA-125,  vaginal  ultrasound,  and 
pelvic  examination). 

The  Gynecologic  Oncology  Group,  a National  Can- 
cer Institute-funded  cooperative  research  group, 
is  the  only  cooperative  group  performing  clinical 
trials  focused  exclusively  on  gynecologic  cancers. 
This  multidisciplinary  group  performs  Phase  I, 
Phase  II,  and  Phase  III  trials  of  surgery,  radia- 
tion, chemotherapy,  and  biologicals.  In  addition, 
its  members  evaluate  quality-of-life  issues  and 
are  cooperating  in  the  establishment  of  a national 
ovarian  tissue  and  serum  bank  for  future  studies. 
This  group  should  be  supported  as  a research 
resource  for  evaluating  therapy  of  gynecologic  cancer. 

Colorectal  Cancer 

Colorectal  cancer  will  develop  in  an  estimated 
78,500  women  in  the  United  States  in  1991  and 
will  result  in  about  30,500  deaths.  Nearly  13  per- 
cent of  women’s  deaths  from  cancer  are  due  to  col- 
orectal cancer;  it  is  the  third  leading  cause  of 
cancer-related  death  in  women.  While  there  is  lit- 
tle evidence  for  gender  differences  in  this  disease, 
the  magnitude  of  the  morbidity  and  mortality 
from  colorectal  cancer  in  women  demands  acceler- 
ated research. 


It  is  particularly  important  to  investigate 
women’s  knowledge,  attitudes,  and  behavior 
regarding  colon  cancer  in  order  to  develop  appro- 
priate interventions  to  promote  awareness  of  the 
symptoms  of  this  condition  and  appropriate 
health  practices.  Educating  women  and  their  phy- 
sicians, especially  gynecologists,  regarding  the 
rate  of  occurrence  of  colorectal  carcinoma  among 
women  remains  an  important  part  of  early  detec- 
tion and  diagnosis.  Important  opportunities  for 
research  in  colorectal  cancer  include  detection, 
prevention,  early  diagnosis,  clinical  investigation, 
basic  science,  and  better  understanding  of  the 
basic  biology  of  the  disease. 

• Studies  should  identify  the  predisposing  genetic 
factors  and  premalignant  markers  associated 
with  increased  risk  of  colorectal  cancer.  Studies 
of  p53  and  the  APC  gene  (adenomatous  polypo- 
sis coli),  as  well  as  other  molecular  genetic  mark- 
ers, will  continue  to  be  high-priority  initiatives. 

• Investigations  should  focus  on  the  influence  of 
mucosal  dysplasia  and  other  elements  that  may 
serve  to  identify  those  patients  who  require  more 
aggressive  screening  and  on  identifydng  new 
markers  of  preneoplastic  change  for  use  as  sur- 
rogate end  points  in  dietary  and  chemoprevention 
trials. 

• Though  screening  for  occult  blood  has  been  a 
useful  tool  in  colorectal  cancer,  more  accurate 
and  specific  broadly  applicable  screening  meth- 
ods to  enhance  early  detection  and  thereby  posi- 
tively affect  survival  are  required.  Tests  should 
be  noninvasive  or  require  minimal  invasiveness 
and  discomfort. 

• Prevention  trials  should  investigate  the  value 
of  various  interventions  such  as  dietary,  vita- 
min, retinoids,  or  other  differentiating  agents, 
in  patients  with  polyps.  Activation  states  or 
suppression  of  oncogenes  should  be  evaluated, 
along  with  studies  on  the  influence  of  reproduc- 
tive hormones  on  the  effectiveness  of  these 
interventions. 
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• Research  related  to  therapeutic  and  clinical  tri- 
als should  include  studies  of  drug  resistance  in 
colorectal  cancer  cells;  clinical  trials  of  new 
drugs  that  counteract  the  mechanisms  of  drug 
resistance;  clinical  trials  of  new  avenues  of  bio- 
chemical modulation  of  5-fluorouricil;  and  new 
therapeutic  interventions  for  advanced  disease, 
particularly  for  metastatic  disease  to  the  liver. 

Lung  Cancer 

Lung  cancer,  the  leading  cause  of  cancer  death  in 
women,  is  almost  entirely  due  to  cigarette  smoking. 
Smoking  led  to  133,000  deaths  in  1988,  versus 
30,000  in  1965.  The  smoking-related  causes  of  death 
include  heart  disease;  stroke;  chronic  obstructive 
pulmonary  disease;  and  cancer  of  the  lung,  mouth, 
esophagus,  larynx,  pancreas,  bladder,  and  kidney. 

The  single  most  striking  statistic  is  the  increase 
in  lung  cancer  deaths  among  women.  Among 
white  women,  lung  cancer  has  surpassed  breast 
cancer  as  the  leading  cause  of  cancer  death.  In 
1991,  it  has  been  estimated  that  51,000  women 
will  die  from  lung  cancer,  compared  with  44,500 
from  breast  cancer.  While  the  number  of  lung  can- 
cer deaths  among  men  is  now  beginning  to  level 
off  because  of  a more  than  20-year  decline  in  male 
smoking  prevalence,  the  increase  in  lung  cancer 
deaths  in  women  is  expected  to  continue  to  rise 
for  at  least  10  additional  years. 

For  other  smoking-related  cancers,  such  as  those 
of  the  head  and  neck,  gender  ratios  are  now  dimin- 
ishing. These  diseases,  formerly  predominant 
among  men  (like  Irmg  cancer),  are  becoming  equally 
common  in  men  and  women.  It  is  also  worth  noting 
that  there  is  an  association  between  active  and 
passive  smoking  and  cervical  cancer  risk. 

Today’s  woman  smoker  is  at  greater  risk  of  dying 
from  a smoking-related  disease  than  her  counter- 
part from  the  early  1960s  because  it  is  likely  she 
began  smoking  at  an  earlier  age,  has  a greater 
number  of  years  of  smoking  in  her  lifetime,  smokes 
more  cigarettes  per  day,  and  inhales  more  deeply. 
Not  only  has  the  percentage  of  women  smoking 
20+  cigarettes  per  day  increased  in  every  age  group 
from  45-49  to  75+;  the  average  age  at  which  women 
begin  to  smoke  has  decreased  dramatically  as  well. 


by  an  age-adjusted  difference  of  7.2  years.  In  fact, 
adolescent  survey  data  reveal  that  the  age  of  initi- 
ation is  now  virtually  identical  for  males  and 
females  and  that  smoking  prevalence  is  slightly 
higher  in  adolescent  females  and  has  been  so  for 
several  years.  While  smoking  prevalence  has 
declined  in  men  from  over  50  percent  in  1965  to 
31.5  percent  in  1987,  the  corresponding  data  for 
women  reveal  a smaller  relative  change.  It  is  pro- 
jected that,  by  1995,  the  prevalence  of  smoking  in 
women  will  exceed  that  in  men. 

In  order  to  decrease  smoking  initiation  and  increase 
smoking  cessation,  research  needs  to  focus  on  cig- 
arette advertising,  weight  control,  social  supports, 
and  negative  affect  regulation.  Cigarette  advertis- 
ing is  a particularly  important  stimulus  to  teen- 
age smoking  initiation,  and  advertising  that 
encourages  smoking  can  reinforce  ambivalence  a 
female  smoker  may  feel  about  quitting  when  it 
emphasizes  slenderness,  beauty,  sophistication, 
and  social  prowess.  Of  special  concern  is  the  spe- 
cific targeting  of  advertising  at  women  with  low 
prevalence  of  smoking,  such  as  Hispanics  and 
Black  women.  Counteradvertising  can  play  an 
important  role  in  prevention. 

Pharmacologic  Effects  of  Nicotine 

The  pharmacologic  effect  of  nicotine — it  is  a stim- 
ulant that  also  decreases  negative  emotions  such 
as  depression — may  be  particularly  important  to 
women,  especially  since  women  have  higher  rates 
of  depression  and,  as  a group,  take  more  mood- 
modifying medications  than  do  men.  Thus,  many 
women  may  use  cigarettes  to  self-medicate  for 
their  negative  emotions. 

• Research  should  examine  the  interactions 
among  gender,  mood  modulation,  and  smoking 
patterns  and  their  relevance  to  prevention  and 
cessation  interventions. 

Weight  Gain 

A recent  study  of  weight  gain  in  a 10-year  follow-up 
of  a national  sample  of  individuals  who  successfully 
quit  smoking  showed  that  women  consequently 
gained  more  weight  than  men,  on  average  (3.8  ver- 
sus 2.8  kg),  and  that  women  had  a greater  likeli- 
hood of  gaining  13  kg  or  more  (13.4  percent  versus 
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9.8  percent).  Part  of  the  addictive  lure  of  nicotine 
may  derive  from  its  role  in  body  weight  regulation, 
especially  for  women. 

• Research  should  be  directed  at  further  explor- 
ing gender-related  differences  in  the  addictive 
properties  of  nicotine  and  the  consequences  of 
its  discontinuation. 

Social  Support 

A variety  of  clinical  and  research  findings  suggest 
that  social  support  can  play  a significant  role  in 
successful  smoking  cessation  and  weight  loss. 
However,  evidence  has  been  inconsistent.  Women 
in  particular  seem  to  benefit  from  social  support 
in  cessation  efforts. 

• Additional  research  on  the  role  of  social  sup- 
port in  smoking  cessation  is  recommended. 

Prevention  and  Suggestions 

Along  with  recommending  further  study,  the  pri- 
orities for  research  outlined  below  highlight  some 
of  the  most  interesting  findings  to  emerge  with 
regard  to  adolescent  and  adult  female  smoking. 
Forthcoming  research  should  encompass  as  many 
aspects  of  smokers’  lives  as  possible,  focusing  on 
the  many  influences  on  behavior,  initiation,  main- 
tenance, and  cessation:  from  the  individual  her- 
self to  her  family,  peer  groups,  school,  work  site, 
and  the  community  institutions  in  which  women 
participate.  Readiness  to  change  is  also  a signifi- 
cant success  factor:  overt  changes  in  the  habit  of 
smoking  are  often  preceded  by  positive  changes  in 
attitude  and  behaviors.  The  presence  of  these  new 
attitudes  and  behaviors  may  have  a predictive 
relationship  to  cessation  of  smoking.  Intervention 
strategies  must  take  a woman’s  readiness  to 

“Women  seem  to  have  more  diffi- 
culty than  men  in  quitting  smok- 
ing. Interventions  designed  for 
women  will  be  crucial  to  any 
national  smoking  cessation 
program.  ” 

Gwen  Keita,  American 
Psychological  Association 


change  into  account,  along  with  the  feasibility  of 
helping  her  alter  her  attitude,  to  be  expressed 
eventually  in  new  behavior.  Actual  changes  in 
behavior  may  in  fact  lie  beyond  the  end  point  mea- 
sured in  many  studies.  The  changes  that  have 
already  occurred  in  society’s  norms  and  the  ensu- 
ing gradual  decline  in  smoking  prevalence  consti- 
tute a broad  example  of  such  an  effect. 

• All  interventions  need  to  be  culturally  sensi- 
tive, targeted  to  specific  racial/ethnic  and  socio- 
economic status  (SES)  subgroups  of  women,  and 
should  address  the  issue  of  smoking  intervention 
as  it  pertains  to  the  health  care  system,  the  work- 
site, and  the  commrmity.  Interventions  should 
also  be  oriented  to  the  different  phases  of  a 
woman’s  life  cycle  because  there  are  different 
risk  factors  for  relapse  during  different  life  events. 

• Research  on  female  vulnerability  to  smoking 
initiation  in  adolescence  should  address  the 
role  of  advertising  and  counteradvertising; 
weight  orientation;  pressure  from  SES  peers 
and  the  normative  image  among  women;  and 
targeted,  culturally  sensitive  interventions. 
These  studies  should  also  work  to  reinforce  the 
protective  racial/ethnic  gender  roles  that  account 
for  differences  in  smoking  rates — in  other  words, 
help  preserve  cultural  practices  that  discour- 
age females  from  smoking,  such  as  disapproval 
of  smoking.  Interventions  should  take  into  con- 
sideration all  relevant  components  of  the  com- 
munity, including  the  school  and  family,  in 
addition  to  media  depictions  of  smoking. 

• Cessation  efforts  should  consider  research  on 
female  vulnerability  to  continued  smoking  and 
risk  for  postcessation  relapse,  weight  manage- 
ment and  prevention  of  weight  gain,  social  sup- 
port factors  and  social  norms  (these  should  be 
SES  specific),  and  the  reduction  of  depression 
that  is  associated  with  smoking. 

Potential  risk-reducing  interventions,  such  as  not 
taking  up  smoking  and  smoking  cessation,  need 
to  be  started  at  an  early  age.  However,  although 
full-scale  prevention  and  cessation  research  efforts 
should  be  emphasized,  it  is  unfortunately  true 
that  significant  numbers  of  women  who  have  been 
smoking  are  now  likely  to  develop  lung  cancer. 
Therefore,  efforts  must  also  be  directed  at  early 
detection  of  persons  at  high  risk. 
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• Research  should  focus  on  developing  accurate 
screening  methods  for  preclinical  histologic 
change  (e.g.,  sputum  cytology  using  monoclonal 
antibodies)  and  intermediate  markers  to  define 
those  at  high  risk  (e.g.,  debrisoquine  metabo- 
lism), chemoprevention  (^-carotene)  for  those 
at  high  risk,  and  genetic  linkage  studies. 

Special  Issues 

Special  attention  must  be  focused  on  those  female 
populations  that,  in  some  cases,  bear  a dispropor- 
tionate burden  of  cancer  incidence  and  mortality. 
These  women  come  from  the  Black,  Hispanic, 
Native  American,  Native  Alaskan,  and  Native 
Hawaiian  populations.  While  the  incidence  of 
breast  cancer  is  lower  among  Black  women  than 
white  women,  the  5-year  survival  rates  for  Black 
women  and  Native  American  women  are  signifi- 
cantly lower  than  for  white  women. 

Black,  Hispanic,  Native  American,  and  Native 
Hawaiian  women  all  have  higher  incidence  and 
mortality  rates  for  cervical  cancer  than  white 
women.  Mortality  rates  for  uterine  cancer  have 
fallen  in  both  white  and  minority  women,  but  this 
decline  has  been  smaller  in  minority  women. 

What  links  these  Black,  Hispanic,  Native  Ameri- 
can, and  Native  Hawaiian  women?  Demographics 
indicate  that  poverty  is  the  major  factor  in  the 
rise  in  cancer  incidence  and  mortality  for  certain 
cancers  among  these  groups. 

“There  are  some  very  special 
assets  to  be  gleaned  by  looking  at 
minorities.  For  example,  the  rate 
of  death  from  malignancy  in 
Native  Americans  is  very  much 
lower  than  in  the  general  popula- 
tion. What  [genetic  andtor  behav- 
ioral factors  are]  protective  about 
being  a Native  American?” 

Yohanna  Clevenger,  President 
Elect,  Association  of  American 
Indian  Physicians 


In  addition  to  the  role  that  racial  and  ethnic  back- 
ground may  play,  there  is  evidence  that  social  and 
economic  factors  are  another  significant  factor  in 
incidence  and  mortality  for  many  cancers.  The  poor 
are  more  likely  to  have  less  access  to  health  care 
systems,  make  more  sacrifices  to  obtain  health  care, 
find  educational  efforts  irrelevant,  and  ultimately 
develop  more  fatalistic  outlooks  regarding  their 
disease.  Poverty  also  is  linked  to  more  advanced 
stages  of  disease  at  time  of  diagnosis,  making  the 
chance  of  cure  and  long-term  disease-free  sur- 
vival less  likely. 

• Studies  should  focus  on  improving  all  aspects 
of  individual,  community,  and  system  health 
practices  and  should  involve  members  of  the 
target  populations  in  their  design,  to  ensure 
that  the  interventions  will  be  relevant  and 
understandable. 

• To  ensure  culturally  sensitive  studies,  SES  and 
ethnicity  should  be  recorded  in  all  epidemio- 
logic and  clinical  research. 

• Culturally  relevant  educational  materials 
should  be  developed. 

• “Zones  of  excess  cancer  mortality”  should  be 
defined  and  delineated.  Resources  should  be 
concentrated  on  these  high-risk  groups  in  the 
areas  of  health  education,  prevention,  and  con- 
trol interventions  as  well  as  treatment,  social 
support  networks,  and  tobacco  control.  Clinical 
medicine  and  biomedical  research  have  focused 
on  other  groups  known  to  have  a high  risk  for 
developing  disease  (e.g.,  men  and  cardiovascu- 
lar disease);  such  an  approach  should  be  used 
for  cancer  in  special  populations  of  women. 

In  addition,  those  living  in  poverty  require  special 
outreach  efforts  to  overcome  their  survival  disad- 
vantage and  elevated  incidence  rates.  This  issue 
requires  a broadly  based  research  approach  that 
will  require  not  only  physicians  and  laboratory- 
based  investigators  but  experts  from  the  social  sci- 
ences as  well.  Coordination  with  multiple  Federal 
agencies  will  be  mandatory. 
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\ 1.  Estimated  new  cases  and  deaths  for  1991. 

Source:  American  Cancer  Society.  Cancer 
Facts  and  Figures  1991.  Atlanta:  American 
Cancer  Society 
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Immune  Function 
AND  Infectious  Diseases 

Cochairs: 
Thomas  C.  Quinn,  M.D. 
Patience  H.  White,  M.D. 


Many  diseases  involve  apparent  aberra- 
tions of  immunity  that  lead  to  chronic 
inflammation  (Table  1).  Reports  sho-w  that  more 
than  1 of  every  10  people  has  a condition  related 
to  immunologic  illnesses.  These  immunologic  dis- 
orders affect  all  ages  among  both  men  and  women, 
and  they  often  result  in  disability  throughout  life 
as  well  as  a shortened  life  expectancy.  (See  also 
reports  from  NIAID  Task  Force  on  Immunology 
and  Allergy,  September  1990,  and  NIAMS  Report 
on  Womens  Health  Issues,  February  1991.) 

Several  of  these  autoimmime  diseases  affect  women 
more  than  men,  and  all  of  them  cause  increased 
morbidity  in  women,  frequently  during  pregnancy. 
Autoimmune  thyroid  diseases  (Graves’  disease 
and  Hashimoto’s  disease)  have  an  incidence  of  37 
to  150  per  100,000  persons,  with  a 15:1  ratio  of 
women  to  men. 

Rheumatoid  arthritis  (RA)  is  a chronic  polyarthri- 
tis that  affects  1 percent  of  the  population;  it  occurs 
in  women  three  times  more  commonly  than  in 
men.  The  onset  of  RA  can  occur  at  any  age,  affect- 
ing 113  per  100,000  U.S.  children  under  the  age 
of  16  and,  increasing  with  age,  reaching  5 per  100 


among  females  over  age  55.  RA  leads  to  disability 
and  a decrease  in  life  expectancy  of  3 years,  com- 
parable to  that  in  individuals  with  three-vessel 
coronary  artery  disease. 

In  1987,  RA  was  responsible  for  an  estimated 
2.1  million  lost  workdays,  12.0  million  days  in 
bed,  and  27.8  million  days  of  restricted  activity. 
More  than  80  percent  of  people  with  RA  report 
some  limitation  of  activity,  and  more  than  10  per- 
cent are  unable  to  perform  one  or  more  activities 
of  daily  living.  In  1980,  the  economic  impact  of  all 
rheumatic  diseases  combined  was  estimated  at 
$21  billion. 

Systemic  lupus  erythematosus  (SLE)  is  an  inflam- 
matory immune  disease  characterized  by  exces- 
sive production  of  antibodies  directed  against  the 
body’s  own  tissues.  The  incidence  of  SLE  in  differ- 
ent U.S.  studies  ranges  from  1.8  to  7.6  per  100,000. 
Women  are  affected  nine  times  more  frequently 
than  men  and  Black  women  three  times  more 
than  white  women.  Recent  work  has  suggested 
that  SLE  is  also  more  common  in  Hispanic  and 
Asian  American  women  than  in  white  women.  The 
disease  affects  all  ages  but  occurs  most  often  in 
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the  20-  to  40-year-old  age  group  and  is  associated 
with  increased  mortality  (10-year  survival,  60  to 
80  percent)  and  morbidity  from,  for  example, 
renal  failure  or  thrombotic  complications. 

Scleroderma  (systemic  sclerosis)  is  a chronic  dis- 
ease of  unknown  cause  characterized  by  overpro- 
duction of  collagen.  Women  are  affected  four  times 
more  than  men  and  are  usually  between  the  ages 
of  30  and  40  when  the  disease  first  appears.  The  dis- 
ease results  in  a 45  percent  survival  at  7 years. 

Among  the  other  immunologic  diseases  that  are 
prevalent  in  women  and  significantly  affect  their 
quality  of  life  are  diabetes  mellitus  (incidence: 


15  per  100,000,  or  6.1  million  Americans)  and 
multiple  sclerosis  (more  than  150,000  cases  diag- 
nosed in  the  United  States). 

All  of  these  diseases  impair  function,  usually  of 
the  musculoskeletal  system,  which  reduces  mobil- 
ity and  the  ability  to  perform  self-care.  Also,  Graves’ 
disease  and  SLE  may  affect  cognition  and  affect. 

Major  accomplishments  have  been  made  in  vari- 
ous areas  in  regard  to  immunologic  diseases. 
Much  work  in  the  past  has  been  directed  toward 
basic  research  to  uncover  the  pathogenesis  of 
these  diseases  and  toward  therapies  to  intervene 
in  the  inflammatory  processes  responsible  for  the 


Table  1. 

Immunologic  Diseases 


Allergic  diseases 

Allergies — insect,  food,  drug, 
environmental 

Immunologic  diseases  involving  the  respiratory  system 
Allergic  rhinitis/hay  fever 
Chronic  sinusitis 
Asthma 

Hypersensitivity  pneumonitis 

Collagen  vascular  diseases 

Vasculitis  syndromes,  including  Wegener’s 
granulomatosis 

' Systemic  lupus  erythematosus 
^ Cutaneous  lupus 
' Scleroderma 
^ Rheumatoid  arthritis 
Ankylosing  spondylitis 
Sjogren’s  syndrome 
Panniculitis 

Dermatomyositis/polymyositis 

Immune  endocrinopathies 

^ Autoimmune-mediated  thyroid  disease 
(Hashimoto’s  and  Graves’  diseases) 


Autoimmune-mediated  diabetes  mellitus 
(type  I) 

Autoimmune-mediated  primary  adrenal 
insufficiency 

Immimologic  diseases  involving  the  hematopoietic 
system 

Immunodeficiency  diseases 
Acquired  immimodeficiency  syndrome 
Autoimmune  hemolytic  anemia 
Idiopathic  thrombocytopenic  purpura 
Plasma  cell  disorders 
Amyloidosis 

Immunologic  diseases  involving  the  nervous  system 
^ Multiple  sclerosis 
Guillain-Barre  syndrome 
^ Myasthenia  gravis 

Immimologic  diseases  involving  other  organ  systems 
Eczema/allergic  dermatitis 
Immune  complex  diseases 
Immunologically  mediated  renal  diseases 


t Indicates  a disproportionate  effect  on  women. 

* Source:  Report  of  the  NIAID  Task  Force  on  Immunology  and  Allergy,  Washington,  D.C.;  National  Institutes  of  Health  1990;  NIH 

pub.  no.  90-2414 
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morbidity  and  mortality  of  these  diseases.  For 
example,  in  juvenile  arthritis  and  adult  RA,  the 
inheritance  of  a particular  histocompatihility 
gene  has  been  associated  with  increased  suscepti- 
bility to  disease. 

In  humans,  the  structure  of  several  autoantibodies 
and  the  genes  that  encode  them  have  been  clarified. 
A particular  group  of  autoantibodies  and  phos- 
pholipid antibodies  have  been  recently  character- 
ized, and  the  reaction  between  these  autoantibodies 
and  thrombotic  and  pregnancy  complications  has 
been  identified  in  patients  with  autoimmune  dis- 
eases. Also,  distinctive  groups  of  autoantibodies 
have  been  described  that  can  be  used  to  identify 
different  autoimmune  diseases,  such  as  SLE,  scle- 
roderma, Sjogren’s  syndrome,  and  inflammatory 
myoscitis,  and  to  provide  an  index  of  disease  activity. 

“Sjogren’s  research  has  estimated 
that  as  many  as  2 million  to  4 mil- 
lion Americans  are  affected  by 
Sjogren’s  syndrome.  This  is  one  of 
the  most  common  autoimmune  dis- 
orders and  is  one  of  the  least  diag- 
nosed. . . . The  female -to- male  ratio 
of  Sjogren’s  syndrome  is  nine  to 
one.” 

Barbara  Henry,  President,  National 
Sjogren’s  Syndrome  Association 

Therapeutic  regimens  in  RA,  including  new  drugs 
and  biologic  interventions,  are  being  subjected  to 
controlled,  randomized  trials.  In  SLE,  progress  is 
being  made  in  characterizing  the  genetics  and  patho- 
genesis of  the  disease  in  animal  models.  Clinical  trials 
performed  at  the  NIH  have  shown  that  immuno- 
suppressive drugs  improve  outcome  in  Wegener’s 
granolomatosis  and  SLE  renal  disease.  The  role 
of  the  immune  system  in  infertility  and  increased 
fetal  mortahfy  is  also  being  investigated.  Educational 
and  counseling  interventions  have  been  shown  to 
improve  health  status,  as  well  as  functional  status, 
in  patients  with  chronic  autoimmune  diseases. 


In  the  area  of  infectious  diseases,  sexually  trans- 
mitted diseases  (STDs)  and  urinary  tract  infec- 
tions (UTIs)  have  the  greatest  impact  on  women’s 
health.  STDs  may  occur  at  any  time  during  a 
woman’s  life,  but  they  tend  to  peak  early  between 
the  ages  of  15  and  25  years.  Women  bear  a dispro- 
portionate burden  of  the  impact  of  these  diseases. 
STDs  directly  impact  a woman’s  reproductive  life 
by  causing  pelvic  inflammatory  disease  (PID), 
infertility,  or  ectopic  pregnancies.  Furthermore, 
these  infections  may  cause  adverse  effects  during 
pregnancy,  including  spontaneous  abortions,  pre- 
maturity, low  birth  weight,  chorioamnionitis,  or 
congenital  infections  resulting  in  fetal  loss,  men- 
tal retardation,  or  infections  in  the  newborn. 

While  all  women  are  susceptible  to  STDs,  the  inci- 
dence and  prevalence  of  these  diseases  are  sev- 
eral-fold higher  in  minority  populations,  most 
notably  among  Blacks  and  Hispanics  who  reside 
in  the  inner  city.  Unfortunately,  due  to  the  recent 
epidemic  of  drug  abuse,  differences  in  health-seek- 
ing behavior,  and  weaknesses  in  our  health  infra- 
structure within  inner  cities,  these  populations 
are  witnessing  an  unprecedented  resurgence  in 
the  frequency  of  STDs,  with  enormous  economic, 
political,  and  societal  impact. 

Each  year,  6 million  women  in  the  United  States 
acquire  an  STD.  Two  and  one-half  million  wom- 
en acquire  chlamydial  genital  infections,  and 
500,000  women  acquire  gonorrhea.  One  million 
women  in  the  United  States  are  treated  for  PID, 
and  at  least  one-fourth  of  these  individuals  suffer 
serious  consequences,  including  infertility,  ectopic 
pregnancy,  and  major  abdominal  and  pelvic  sur- 
gery. During  the  past  decade,  the  number  of  cases 
of  involuntary  infertility  and  ectopic  pregnancies 
has  quadrupled  as  a result  of  the  increasing  inci- 
dence of  STDs  (Appendix  6,  Figures  1 and  2).  Cur- 
rently, ectopic  pregnancies  are  the  main  cause  of 
pregnancy-related  death  in  Black  women.  In  addi- 
tion, the  number  of  reported  syphilis  cases  among 
women  in  1990  was  the  highest  it  has  been  in  the 
past  40  years  (Appendix  6,  Figure  3).  Congenital 
syphilis  has  increased  600  percent  over  the  past 
10  years;  this  disease  results  in  fetal  death,  brain 
damage,  and  bone  deformities.  Over  100,000  infants 
die  or  suffer  birth  defects  because  of  STDs  trans- 
mitted during  pregnancy  or  at  birth.  Currently, 
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3 million  teenagers  are  infected  with  STDs  each 
year.  Nationally,  25  percent  of  15-year-old  women 
are  sexually  active,  and  the  highest  rates  of  chlamy- 
dia, gonorrhea,  and  HPV  infections,  as  well  as 
PID,  occur  among  adolescents.  Teenagers  are  at 
particularly  high  risk  due  to  unique  biological  fac- 
tors such  as  an  immature  endocrine  system  and 
behavioral  factors,  which  include  age  of  sexual 
debut  and  infrequent  use  of  condoms.  The  costs  for 
chlamydial  and  gonococcal  genital  infections,  PID, 
and  their  sequelae  is  in  excess  of  $5  billion  per  year. 

Viral  STDs  have  also  become  major  problems, 
especially  those  caused  by  the  human  immuno- 
deficiency virus  (HIV),  genital  herpes  simplex 
virus  (HSV),  and  human  papillomavirus  (HPV). 

An  estimated  15  to  20  million  women  are  chroni- 
cally infected  with  either  genital  herpes  and/or 
HPV  infections,  with  nearly  250,000  new  cases 
reported  each  year  among  women  (Appendix  6, 
Figure  4).  In  addition  to  causing  symptomatic  dis- 
ease, HPV  frequently  causes  chronic  asymptom- 
atic infection,  which  is  associated  with  the 
development  of  cervical  carcinoma. 

Over  19,000  cases  of  AIDS  in  women  have  been 
reported  to  CDC,  and  an  estimated  200,000 
women  may  be  infected  with  HIV.  In  1990  the 
largest  proportional  increase  in  AIDS  cases 
occurred  among  women.  Blacks,  Hispanics,  and 
persons  exposed  to  HIV  through  heterosexual  con- 
tact (Appendix  6,  Figure  5).  As  a result  of  perina- 
tal transmission,  AIDS  is  the  leading  cause  of 
death  among  Hispanic  children  and  the  second 

“In  reference  to  HIV,  we  urgently 
need  research  on  case  definition 
in  women,  progression  of  disease, 
treatment  trials,  and  prevention. 
Obviously,  this  is  a matter  of  life 
and  death.” 

— Anke  Ehrhardt,  Professor  and 
Director,  HPV  Center  for  Clinical 
and  Behavioral  Studies,  Columbia 
University,  New  York  State 
Psychiatric  Institute 


leading  cause  of  death  for  Black  children  in  the 
United  States.  Acquisition  and  transmission  of 
HIV  is  facilitated  by  other  STDs,  including  gonor- 
rhea, chlamydia,  syphilis,  and  HSV.  (See  Appen- 
dix 6,  Recommendations  for  Research  on  Women 
and  HIV  Infection.) 

Over  7 million  episodes  of  acute  bacterial  UTIs 
occur  in  young  women  between  the  ages  of  20  and 
40.  The  female-to-male  ratio  of  UTIs  is  30  to  1, 
and  as  many  as  6 percent  of  women  develop  a UTI 
each  year.  Approximately  250,000  cases  result  in 
acute  pyelonephritis  and  septicemia,  and  20  to  25 
percent  develop  frequent  recurrent  infections;  20 
percent  of  all  medical  prescriptions  are  for  the  treat- 
ment of  UTIs.  These  infections  result  in  considerable 
morbidity  and  time  lost  from  work.  After  menopause, 
asymptomatic  bacteriuria  and  symptomatic  UTIs 
become  exceedingly  common,  particularly  among 
women  hospitalized  or  institutionalized  in  nursing 
homes.  Management  of  these  infections  costs  well 
over  $1  billion  per  year. 

Major  advances  have  been  made  in  our  knowl- 
edge of  the  epidemiology  of  STDs,  including  HIV 
infection.  Factors  contributing  to  the  recent  epi- 
demic of  STDs  among  women  are  complex  and 
appear  to  involve  the  interaction  of  several  vari- 
ables, including  socioeconomic  class,  exchange  of 
sexual  services  for  drugs,  health-care-seeking 
behavior,  changes  in  population  demographics, 
younger  age  of  sexual  debut,  and  residence  in 
areas  of  high  disease  prevalence.  The  increasing 
STD  rate  has  important  implications.  Increases 
in  heterosexual  adult  STDs  indicate  that  there 
will  be  similar  trends  in  congenital  STDs.  Com- 
munity health  education  messages — generated  by 
concerns  about  HIV  to  reduce  risky  sexual  behav- 
ior— have  not  yet  permeated  minority  heterosex- 
ual populations.  And  because  of  the  association  of 
both  genital  ulcer  disease  and  genital  nonulcera- 
tive diseases  with  HIV  transmission,  control  of 
STDs  could  further  reduce  HIV  spread  in  this 
population. 

Utilizing  new  types  of  molecular  probes  and  mono- 
clonal antibodies,  improved  diagnostic  methods 
have  been  developed  that  permit  the  early  detection 
of  STDs.  The  recommendation  that  asymptomatic 
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women  undergo  routine  screening  with  these 
newer  diagnostic  tools  has  led  to  increased  detec- 
tion and  treatment  of  asymptomatic  infections, 
thus  the  further  development  of  complications 
and  sequelae  has  been  avoided. 

Studies  delineating  the  pathogenesis  of  the  micro- 
bial agents  responsible  for  these  infections  have 
provided  a better  understanding  of  the  factors 
responsible  for  the  induction  of  the  disease  process. 
In  some  cases,  studies  have  identified  the  molecu- 
lar basis  of  microbial  attachment  to  mucosal  sur- 
faces and  the  subsequent  immune  response  that 
results  in  both  inflammation  and  resistance  to  fur- 
ther infection.  The  structural  components  of  these 
organisms  have  been  intensively  analyzed  and  dis- 
sected, providing  information  for  a rational  approach 
to  vaccine  development  that  can  be  utilized  to  pre- 
vent further  infections.  Potential  vaccines  are 
being  developed  and  are  in  early  stages  of  testing 
for  gonorrhea,  chlamydia,  herpes,  and  HIV. 

Antiviral  drugs  have  been  developed  specifically 
for  the  treatment  of  herpes,  HPV,  cytomegalovi- 
rus, and  HIV.  These  drugs  have  significantly 
decreased  morbidity  and,  in  the  case  of  herpes, 
have  decreased  recurrence  rates. 

Moleciilar  studies  have  delineated  the  mechanisms 
of  antimicrobial  resistance,  an  area  of  growing 
importance  with  the  increasing  spread  of  antibi- 
otic-resistant Neisseria  gonorrhoeae,  acyclovir- 
resistant  herpes,  and  AZT-resistant  HIV. 

Major  Themes 

Today,  there  is  no  cure  for  most  of  the  immunologic 
diseases  noted  above,  nor  do  we  know  their  causes. 
Understanding  the  etiology  of  these  diseases  is, 
therefore,  a top  priority.  The  development  of  suc- 
cessful treatment  and  prevention  in  the  long  term 
will  depend  on  this  understanding.  Because  of  the 
predominance  of  immunologic  diseases  among 
women  of  childbearing  years,  special  attention 
needs  to  be  given  to  the  interaction  between  these 
diseases  and  pregnancy.  The  relationship  between 
socioeconomic  status,  cultural  background,  and 
severity  of  disease  also  needs  to  be  further  explored. 
Treatment  is  available  for  most  of  these  diseases. 


but  it  often  results  in  additional  morbidity.  For 
this  reason,  more  specific  biologic  interventions 
need  to  be  developed.  All  study  designs  should 
reflect  the  incidence  and  prevalence  of  disease 
among  women,  including  minority  women. 

For  STDs  and  HIV,  multidisciplinary  approaches 
to  research  should  be  encouraged,  since  they  pro- 
vide a broad  range  of  expertise  that  can  contrib- 
ute synergistically  to  the  design  and  conduct  of 
STD  research.  Closer  collaborations  should  be  fos- 
tered among  immunologists,  microbiologists,  pro- 
tein chemists,  pathologists,  epidemiologists, 
behavioral  scientists,  clinicians,  and  others. 

Further,  the  recommendations  for  research  on 
women  and  HIV  infection  from  the  National  Con- 
ference on  Women  and  HIV  Infection  are  strongly 
endorsed.  Issues  of  immediate  concern  in  this 
area  of  research  are  listed  below  and  given  prior- 
ity due  to  the  magnitude  of  this  epidemic  and  the 
mortality  associated  with  this  disease.  Further- 
more, the  example  of  a national  conference  address- 
ing a single  medical  area  as  it  affects  women’s 
health,  with  the  development  of  recommenda- 
tions, is  commended  and  should  be  repeated  for 
other  priority  research  areas  (see  Appendix  6). 

Key  IssuesIResearch 
Recommendations 

Immunologic  Diseases 

Etiology 

* Research  initiatives  should  be  developed  to  elu- 
cidate the  etiology  of  immune  diseases,  includ- 
ing the  role  of  infectious  agents,  the  major  histo- 
compatibility complex  (MHC)  and  complement 
genotype,  T-cell  receptors,  environmental  triggers, 
and  other  genetic  loci  linked  or  unlinked  to  the 
MHC  (e.g.,  the  human  homologue  of  IDD-1),  so 
that  specific  therapies  can  be  brought  to  clini- 
cal trials  as  early  as  possible. 

Pathogenesis 

• Studies  are  needed  to  understand  the  immuno- 
logic rules  that  govern  tolerance  and  nontolerance 
and  the  distinction  of  self  from  non-self.  These 
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mechanisms  should  be  examined  systemically 
and,  in  particular,  at  actual  disease  sites  (tar- 
get organs,  such  as  joints,  thyroid,  ovary),  with 
emphasis  on  gender  (hormonal  and  sex  organ 
specificity)  differences. 

• Research  should  explore  more  fully  the  mecha- 
nisms involved  in  the  processing  and  presenta- 
tion of  autoantigens  and  foreign  antigens  and 
the  difference  between  autoantigens  and  for- 
eign antigens,  as  well  as  how  these  differences 
may  relate  to  gender  influences. 

• Investigations  should  seek  to  define  the  role  of 
cytokines  in  the  potentiation  and  amplification 
of  immunologic  reactions  and  diseases,  in 
terms  of  both  their  effect  on  cell-cell  interac- 
tions (i.e.,  cell-mediated  immune  and  humoral 
response)  and  on  the  extracellular  matrix. 

• The  structure  and  function  of  the  extracellular 
matrix  should  be  explored,  along  with  the  rela- 
tionship between  immune  cells  and  this  matrix 
as  it  is  mediated  by  adhesion  receptors  (e.g., 
ICAM-1). 

• Studies  should  investigate  the  relationship 
between  pregnancy  and  immunologic  processes 
using  modern  immunologic  techniques,  includ- 
ing studies  of  immunology  in  pregnancy  as  a 
normal  physiological  process  to  shed  light  on 
mechanisms  related  to  tolerance  and  recogni- 
tion of  self,  and  studies  to  explain  the 
immunosuppression  observed  in  pregnant 
women,  which  may  result  in  susceptibility  to 
infection.  These  findings  may  shed  light  on 
such  conditions  as  pre-eclampsia,  preterm 
birth,  early  ovarian  failure,  and  spontaneous 
abortion,  as  well  as  tumor  development  and 
host  responses  to  organ  transplantation. 

• Research  is  needed  to  explore  the  role  of  auto- 
antibodies in  the  pathogenesis  of  autoimmune 
diseases  (e.g.,  the  role  of  antiphospholipid  anti- 
bodies on  vascular  endothelium  and  coagula- 
tion and  the  pathogenesis  of  the  neonatal  lupus 
s3mdrome). 


Epidemiology  INatural  History 

• Research  should  explore,  using  population-based 
and  cohort  (longitudinal)  studies,  the  interrela- 
tionship of  the  immune  system  and  pregnancy, 
including  antiphospholipid  antibodies  and  their 
association  with  early  fetal  loss  and  intrauter- 
ine growth  retardation,  pre-eclampsia,  and 
habitual  abortion. 

• Multicenter  data  bases  of  patients  with 
immunologic  diseases  need  to  be  established 
and  supported  to  facilitate  basic  epidemiologic 
and  clinical  therapeutic  research. 

• Studies  should  determine  the  incidence,  preva- 
lence, and  morbidity  (severity)  of  immunologic 
diseases  (i.e.,  SLE)  in  women  of  different  racial 
and  ethnic  groups  (Blacks,  Asian  Americans, 
Hispanics,  and  Native  Americans)  and  differ- 
ences in  the  incidence,  prevalence,  and  morbid- 
ity of  these  diseases  in  women  versus  men. 

• Research  is  needed  to  understand  the  natural 
history  and  evolution  of  immunologic  diseases. 
Studies  should  determine  whether  the  natural 
history  of  these  diseases  is  changing.  For  exam- 
ple, does  prolonged  survival  in  SLE  patients 
lead  to  better  recognition  of  complications  of 
disease  and  its  therapy?  Are  there  changes  in 
incidence  and  severity  of  RA,  and  are  these 
modified  by  oral  contraceptive  use?  Also,  more 
studies  are  needed  to  quantify  and  describe  the 
spectrum  of  disabihty  (health  status)  that  results 
from  immunologic  diseases  and  its  modification 
throughout  the  life  span.  Issues  of  measurement 
of  disabihty  must  be  addressed  in  women  versus 
men  and  in  women  of  different  racial,  ethnic, 
and  socioeconomic  groups. 

Clinical  Intervention 

• Studies  are  needed  to  develop  new  therapeutic 
agents,  based  on  findings  from  basic  research, 
and  specifically  designed  for  women  (e.g.,  com- 
bination drug  therapies,  biologic  interventions 
such  as  T-cell  receptor  blockage,  peptides,  and 
experimental  T-lymphocyte  vaccines  for  auto- 
immune disease). 
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• New  methods  are  necessary  to  deliver  pharma- 
cological agents  and  to  determine  the  specific 
parameters  of  drug  pharmacokinetics,  giving 
special  attention  to  gender,  age,  and  menstrual 
cycle.  Better  methods  are  also  needed  to  evalu- 
ate drug  efficacy  and  to  monitor  drug  toxicities, 
especially  in  patients  who  require  corticoste- 
roid and  immune  suppressive  treatments.  Stud- 
ies are  necessary  to  identify  patients  at  high 
risk  for  drug  toxicity,  with  attention  to  long- 
term effects  (e.g.,  infertility,  osteoporosis,  coro- 
nary artery  disease,  and  fetal  outcome). 

• Research  is  needed  to  explore  the  management 
of  immunologic  diseases  during  pregnancy  (e.g., 
in  asthma  patients,  patients  with  connective 
tissue  diseases,  transplant  recipients,  leukemics, 
and  individuals  with  a primary  immimodeficiency). 

• Scientific  studies  should  investigate  the  influ- 
ence of  nonpharmacologic  treatments  on 
immunologic  status  (e.g.,  diet  manipulation  in 
pregnant  women)  and  their  effects  on  subse- 
quent allergic  states  in  offspring,  immunogenic- 
ity  of  surgical  implants,  exercise,  ultrasound, 
and  physical  modalities  used  to  treat  acute  and 
chronic  pain. 

• Studies  are  needed  to  determine  the  efficacy  and 
mechanisms  of  action  of  nonpharmacologic,  cul- 
turally sensitive  treatments  in  preventing  mor- 
bidity and  reducing  functional  disability  (e.g., 
rehabilitation  modalities,  including  physical 
rehabilitation  techniques  such  as  supportive 
devices  and  sociobehavioral  interventions,  includ- 
ing group  support  and  self-efficacy  programs). 

Behavioral/Educational  Strategies 

• Studies  should  describe  and  define  the  relation- 
ships between  SES  and  disease  onset  and 
severity  and  explore  the  possibility  of  causal 
relationships  between  educational  status/ 
income/vocation  and  morbidity  and  mortality. 

• New  culturally  and  gender-sensitive  educational 
and  behavioral  interventions  should  be  developed 
to  reduce  the  morbidity  and  mortality  associated 
with  immunologic  disease  and  its  treatments. 


Infectious  Diseases 

Basic  Research 

• Studies  characterizing  the  mucosal  immune  sys- 
tem of  the  genital  tract  in  healthy  women  and  its 
role  in  susceptibility  to  infection  and/or  the  preven- 
tion of  infection  are  vu'gently  needed.  Research  on 
the  function  of  the  mucosal  immune  system — spe- 
cifically, antigen-processing,  humoral,  and  cellular 
immune  responses,  and  the  effects  of  hormones 
on  these  responses — should  be  performed. 

• The  immune  response  is  important  to  the  clini- 
cal consequences  of  many  STDs,  including  HIV 
(immunosuppression)  and  chlamydia  (autoim- 
mune responses  as  a consequence  of  exposure 
to  shared  or  common  antigens).  Mechanisms  of 
these  phenomena  need  to  be  better  understood; 
this  knowledge  may  lead  to  better  therapy  and 
vaccine  development. 

• Basic  research  on  the  microbiology,  immuno- 
logy, and  pathogenesis  of  microbial  pathogens 
is  essential  to  the  eventual  design  and  develop- 
ment of  effective  vaccines  against  STDs/HIV. 
Prototypes  of  vaccine  for  use  in  the  prevention 
oiN.  gonorrheae,  C.  trachomatis,  HIV,  and 
HSV  are  underway  and  should  be  intensified 
with  additional  resources.  Continued  research 
is  urgently  needed  on  the  function,  structure, 
pathogenic  roles,  and  immunogenicity  of  multi- 
ple microbial  antigens,  using  the  full  array  of 
available  research  tools.  Mapping  of  the  epitopes 
involved  in  protective  mucosal  immune  responses 
is  essential  to  vaccine  development. 

• Understanding  the  nature  of  pathogen-cell 
interactions,  especially  microbial  attachment, 
entry,  and  persistence,  is  essential  to  the  devel- 
opment of  effective  strategies  for  interrupting 
transmission.  In  addition,  factors  and  mecha- 
nisms of  host/parasite  interactions,  latency,  vir- 
ulence, and  carcinogenesis  (in  the  case  of  HPV) 
need  to  be  examined. 

• Clarification  of  the  bacterial  determinants — 
including  microbial  virulence  factors  at  the 
molecular  and  biochemical  level — that  facili- 
tate the  development  of  PID  and  its  sequelae  is 
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needed.  Animal  models  should  be  developed  to 
further  explore  the  relationship  between  lower 
and  upper  genital  tract  infections,  including  the 
mechanisms  by  which  pathogens  invade  and 
induce  acute  and  chronic  inflammatory  changes 
in  the  endometrial  cavity  and  the  Fallopian  tubes. 

• Research  is  necessary  to  study  the  immuno- 
genicity  and  safety  of  vaccines  given  during 
pregnancy  and  their  immunologic  effects  on 
the  neonate.  In  addition,  immunologic  studies 
should  be  directed  at  the  protective  immune 
responses  during  breast-feeding  to  identify  the 
components  in  breast  milk  primarily  responsi- 
ble for  inhibition  of  specific  pathogens.  Simi- 
larly, studies  on  the  role  that  breast-feeding 
plays  in  the  transmission  of  certain  infections 
such  as  HIV,  as  well  as  the  immunologic  conse- 
quences of  pregnancy  and  lactation  on  the  pro- 
gression of  HIV  infection,  should  be  undertaken. 

• The  microbial  and  host  (anatomic,  hormonal, 
and  immunologic)  factors  responsible  for  the 
heightened  susceptibility  to  UTIs  among 
women  need  to  be  better  defined. 

Epidemiology 

• Prospective  cohorts  of  adult  and  adolescent 
women  should  be  established  to  determine  the 
natural  history  and  clinical  presentation  of  STD/ 
HIV  infections  in  women.  Factors  that  affect 
the  progression  to  AIDS  among  HIV-infected 
women  should  be  identified,  and  the  types  of 
opportunistic  infections  that  occur  in  women 
should  be  more  intensively  studied.  Clinical, 
virologic,  and  immunologic  markers  of  disease 
progression  should  be  evaluated  in  regard  to  the 
female-specific  end  points  of  disease  progression. 

• To  better  understand,  prevent,  and  treat  HIV 
infection  in  women,  studies  need  to  address  the 
frequency  of,  and  factors  responsible  for,  trans- 
mission of  HIV  to  women,  with  specific  focus 
on  STDs,  stage  of  disease,  immunologic  state, 
pregnancy,  hormonal  influence,  and  age.  Stud- 
ies on  the  frequency  and  factors  responsible  for 
transmission  of  HIV  from  mother  to  child 
should  be  continued,  and  therapy  for  prevent- 
ing transmission  should  be  evaluated. 


• Detailed  studies  on  the  interrelationships  of 
STD  infections  and  HIV  infection  should  be  ini- 
tiated. These  studies  should  focus  on  how  the 
facilitation  of  HIV  by  concomitant  transmission 
of  syphilis,  chancroid,  and  other  STDs  may 
increase  the  incidence  of  HIV  and  also  investi- 
gate whether  certain  infections  may  be  opportu- 
nistic consequences  of  HIV  disease  (e.g.,  HPV 
and  cervical  disease).  Studies  should  address 
the  effect  of  HIV  infections  on  diagnosis  of  STDs 
and  their  response  to  therapy,  as  well  as  the 
effect  of  concurrent  STDs  on  progression  of  HIV. 

• Factors  and  mechanisms  that  alter  the  risk  of 
disease  progression  are  poorly  defined,  for 
example,  HPV  infection  and  its  association  with 
premalignant  and  malignant  lesions  of  the  gen- 
ital tract.  Epidemiologic  studies  are  necessary 
to  further  define  the  factors  that  are  necessary 
for  initiation  versus  potentiation  of  atypical 
cell  growth.  Natural  history  studies  of  HPV 
infection  and  the  influence  of  the  immune  sys- 
tem are  critically  important  in  attempts  to  pre- 
vent the  development  of  cervical  cancer. 

• The  natural  history  of  various  types  of  PID, 
particularly  atypical  or  subclinical  PID,  is  in 
need  of  careful  study.  The  specific  risk  factors 
and  risk  markers  for  the  development  of  PID, 
tubal  factor  infertility,  and  ectopic  pregnancy 
need  to  be  investigated. 

• Future  research  should  characterize  the  role  of 
STDs  in  adverse  outcomes  of  pregnancy.  Fac- 
tors such  as  the  infecting  pathogen,  the  stage 
of  gestation  during  which  infection  occurs,  chro- 
nicity  of  infection,  and  behavioral  patterns 
such  as  drug  abuse  should  be  studied.  Organ- 
isms should  be  specifically  examined  for  virulence 
factors  and  other  markers  associated  with  spe- 
cific patterns  of  fetal  or  neonatal  morbidity. 

Clinical/Therapeutic 

• Vaccine  trials  designed  to  prevent  infections 
caused  by  STDs/HIV,  as  well  as  therapeutic 
practices  to  prevent  adverse  consequences  or 
progression  of  these  infections,  are  of  highest 
priority  and  should  be  strongly  supported  with 
additional  resources. 
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Utilizing  advances  in  molecular  biology,  more 
sensitive  diagnostic  assays  for  improved  detec- 
tion of  STDs  should  be  developed.  These  assays 
should  be  cost-effective  and  practical  for  rapid 
diagnosis  in  order  to  effect  immediate  therapy. 

Therapeutic  studies  of  STDs  that  specifically 
address  efficacy,  safety,  compliance,  and  cost 
should  be  encouraged.  The  most  pressing 
research  challenge  in  STD  treatment  lies  in  the 
development  of  curative  antiviral  agents  for 
infectious  agents  such  as  for  HPV,  HSV,  and  HIV. 
Institution  of  novel  therapeutic  regiments  for 
PID  using  new  antimicrobials  and  anti-inflamma- 
tory agents  should  be  assessed  in  terms  of  clini- 
cal response  and  decreased  sequelae. 

Protocols  for  the  safety  and  efficacy  of  experi- 
mental antiviral  drugs,  documents  required  for 
drug  licensure,  and  protocols  for  experimental 
vaccine  trials  should  be  developed  that  include 
practical  guidelines  for  use  in  pregnancy.  Spe- 
cifically, therapeutic  agents  against  HIV  and 
treatment  of  opportunistic  infections  and  other 
STDs  should  be  evaluated  in  both  pregnant 
and  nonpregnant  women. 

Community  research  programs  for  the  treat- 
ment of  STDs/HIV  should  be  expanded,  and 
mechanisms  to  increase  access  to  care,  particu- 
larly among  low-income  women  and  adoles- 
cents, should  be  identified.  These  programs 
should  include  the  development  of  cost-effec- 
tive models  of  HIV  care  in  community  sites 
such  as  methadone  and  drug  treatment  units, 
STD  clinics,  and  family  planning  units. 

Better  barrier/contraceptive  methods  and  viri- 
cides  that  are  effective,  safe,  inexpensive,  easy 
to  use,  and  controlled  by  women  must  be  devel- 
oped and  studied. 

Diagnostic  algorithms  for  PID  should  be  devel- 
oped based  on  epidemiologic,  clinical,  and  sim- 
ple laboratory  data  that  can  be  evaluated 
against  clearly  defined  gold  standards  such  as 
laparoscopy  and  endometrial  biopsy. 

Noninvasive  diagnostic  techniques  for  typical  and 
atypical  PID  also  wairant  development  and  study. 


• HIV,  tuberculosis,  drug-resistant  tuberculosis, 
syphilis,  and  intravenous  drug  use  are  strongly 
associated;  research  should  focus  on  development 
of  new  drug  therapies,  their  safety  in  pregnancy, 
and  possible  drug  interactions  with  methadone. 

• Studies  should  seek  to  define  the  gender-  and 
age-specific  characteristics  that  predispose  the 
adolescent  female  to  STD  infections  and  compli- 
cations, especially  PID  and  AIDS.  Studies  should 
compare  the  impact  of  specific  STD  infections, 
especially  chlamydia,  HPV,  and  HIV  infection, 
on  the  immature  and  mature  endocervix. 

• Specific  research  should  be  directed  to  the  develop- 
ment of  better  diagnostic  and  therapeutic 
approaches  to  UTIs,  including  interstitial  cystitis 
and  culture-negative  m'ethritis. 

Behavior/Education 

Most  sexually  transmitted  infections  are  acquired 
because  of  sexual  behaviors.  Our  knowledge  of 
sexual  behaviors  in  the  various  racial,  ethnic,  and 
sociocultural  groups  is  severely  limited.  The  recent 
administrative  cancellation  of  an  approved  and 
funded  study  of  adolescent  sexual  behaviors  in 
this  country  has  caused  concern  over  the  priority 
of  these  studies  and  the  effectiveness  of  the  scien- 
tific review  process.  Without  knowledge  of  sexual 
attitudes,  beliefs,  and  behaviors  and  of  individual 
and  group  forces  that  influence  these  behaviors, 
how  can  we  rationally  design  and  implement  effec- 
tive programs  that  reduce  risky  behaviors? 

• Collaborative  efforts  among  epidemiologists, 
medical  anthropologists,  behavior  scientists, 
educators,  and  others  are  necessary  to  acquire 
a data  base  on  sexual  behaviors  and  to  formu- 
late programs  that  lead  to  reduced  rates  of  gen- 
ital tract  infection. 

• A specific  behavioral  research  agenda  in  STD 
prevention  is  needed.  Behavioral  studies  should 
identify  the  type  and  prevalence  of  behaviors 
that  put  individuals  at  risk  for  transmission  or 
progression  of  an  STD/HIV.  Also  required  are 
determinations  of  population  rates  for  STDs/HIV 
and  behavioral  and  epidemiologic  research  that 
assesses  the  determinants  of  sexual  transmis- 
sion, including  demographic,  gender-specific, 
sociocultural,  and  contraceptive  factors. 
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• Studies  should  examine  whether  there  is  a bio- 
logic basis  in  adolescents  for  an  association 
among  the  timing  of  pubertal  maturation,  the 
onset  of  sexual  debut,  and  initiation  of  drug  use. 
The  unique  characteristics  of  adolescent  sexual 
behavior  and  drug  use  should  be  defined. 

• Research  on  beliefs  and  attitudes  of  women  con- 
cerning contraception,  receipt  of  experimental 
and  other  therapies  during  pregnancy,  and  on 
participation  in  clinical  trials  during  this 
period  should  be  conducted. 

• Behavioral  research  should  address  health-pro- 
moting attitudes,  knowledge  and  behavior 
assessment,  compliance,  patterns  of  health-seek- 
ing behavior,  and  relapse/recidivism  issues.  It  is 
essential  that  all  interventions  have  a com- 
prehensive evaluation  component  that  assesses 
the  bidirectional  impact  of  the  intervention  at 
individual,  group,  community,  and  system  levels. 

• With  increasing  use  of  contraception  adminis- 
tered via  intramuscular  depot,  the  hormonal 
and  behavioral  influences  on  STD  acquisition 
and  disease  manifestation  deserve  careful  and 
intensive  study. 

Urologic  Diseases  of  Women 

Urological  disorders  in  women  constitute  a national 
health  care  burden  of  great  magnitude  in  pain, 
suffering,  and  economic  impact.  Emphasis  should 
be  placed  on  the  study  of  urinary  tract  infection, 
interstitial  cystitis,  and  urinary  incontinence. 

Urinary  Tract  Infection 

Infections  of  the  urinary  tract  are  particularly 
common  in  women  and  result  in  considerable  mor- 
bidity and  time  lost  from  work.  Costs  for  treatment 
and  lost  wages  exceed  $1  billion  annually. 

UTIs  account  for  8 million  office  visits  annually 
and  affect  one  woman  in  five  during  her  lifetime. 
Twenty-five  percent  of  women  with  infection 
develop  frequent  recurrent  infections,  and  approx- 
imately 250,000  cases  each  year  result  in  acute 
pyelonephritis  and  septicemia. 


“The  female-to-male  ratio  of  the 
incidence  of  urinary  tract  infections 
is  30  to  1.  The  rate  of  infection  in 
the  female  population  in  the  United 
States  is  approximately  6 percent 
per  year  ” 

Gail  Cassell,  Chairman,  Committee 
on  Medical  Biology  and 
Immunology,  American  Society  for 
Microbiology 

• Emphasis  should  be  placed  on  researching  the 
mucosal  immune  system  of  the  human  female 
genital  tract  and  its  role  in  prevention  and/or 
its  susceptibility  to  infection. 

• Research  on  function  of  the  mucosal  immune 
system,  specifically,  antigen-processing,  humoral, 
and  cellular  responses  and  the  effects  of  hor- 
mones on  these  responses,  should  be  pursued. 

Interstitial  Cystitis 

Interstitial  cystitis  (IC)  is  an  extremely  painful 
and  debilitating  inflammatory  disease  of  the  uri- 
nary bladder.  It  occurs  almost  solely  in  women, 
and  is  estimated  to  affect  as  many  as  450,000  indi- 
viduals in  the  United  States.  The  etiology  is 
unknown,  and  there  is  no  effective  treatment. 

The  economic  impact,  derived  from  medical 
expenses  for  treatment  and  lost  wages  due  to  dis- 
ability, is  estimated  to  be  $1.7  billion  per  year. 

“Only  in  the  last  decade  did  the 
standard  urological  textbook, 
Campbell’s  Urology,  stop  describ- 
ing [interstitial  cystitis]  as  a hys- 
terical female  condition  . . . 

Vicki  Ratner,  President  and 
Founder,  Interstitial  Cystitis 
Foundation 
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• Research  should  be  directed  toward  determin- 
ing the  pathogenesis  and  ultimate  etiology  of 
IC-isolating  markers  to  better  define  and  diag- 
nose the  disease,  develop  more  specific  diagnos- 
tic tests,  and  find  effective  treatments.  Emphasis 
should  be  placed  on  research  investigating  infec- 
tion (with  fastidious  organisms)  as  a possible 
etiology  of  IC  in  view  of  recent  findings  on 
Helicobacter  and  its  role  in  gastritis. 

• In  addition,  funding  must  be  directed  toward 
the  education  of  physicians,  given  the  average 
length  of  time — 2 to  5 years — it  currently  takes 
to  get  a diagnosis  of  IC.  It  is  also  important 
that  awareness  of  IC  be  promoted  from  within 
the  scientific  community  in  order  to  attract  new 
researchers  in  urology  as  well  as  in  related  fields. 

Urinary  Incontinence 

Urinary  incontinence  affects  approximately  10  mil- 
lion adult  Americans,  85  percent  of  whom  are 
women.  Fifteen  to  30  percent  of  community-dwell- 
ing older  residents,  and  at  least  50  percent  of  all 
nursing  home  residents,  are  incontinent.  Costs  in 
managing  urinary  incontinence  are  estimated  at 
$10.3  billion  annually.  With  proper  diagnosis  and 
appropriate  treatment,  30  to  50  percent  of  inconti- 
nent women  can  be  cured  or  their  condition  signif- 
icantly improved. 

• Research  should  focus  on  determining  the  causes 
of  incontinence,  identifying  high-risk  patients, 
developing  prevention  strategies,  and  developing 
improved  surgical  and  nonsurgical  treatments. 

Special  Issues 

Once  a woman  is  diagnosed  with  an  STD  such  as 
HIV  infection,  she  encounters  numerous  barriers 
to  enrolling  in  clinical  studies,  particularly  clinical 
trials  for  experimental  drugs.  These  hindrances 
include  criteria  for  inclusion  such  as  a minimum 
weight  requirement,  no  allowance  for  gender-spe- 
cific lab  values  such  as  lower  hemoglobin  counts, 
a prohibition  against  inclusion  of  pregnant  or 
nursing  women,  and  a requirement  for  effective 
contraception  among  women  enrolled  in  the  tri- 
als. Special  problems  related  to  child  care,  trans- 
portation, substitute  caretakers,  access  to  routine 


medical  care,  abortion  facihties,  and  drug  treatment 
programs  are  problems  that  confront  many  HIV- 
infected  women.  Research  and  public  policy  pro- 
grams must  address  these  issues  aggressively. 

Finally,  new  animal  models  (e.g.,  nonhuman  pri- 
mates and  mice)  that  mimic  the  condition  of  the 
autoimmune  diseases  are  needed,  especially  for 
SLE  and  RA. 
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Women’s  Health  Initiative: 

Clinical  Trials  and  Observational  Study 

Introduction 


m he  health  of  women  has  extraordinary 

medical,  social,  and  economic  importance, 
as  well  as  the  personal  interest  of  women  in  mak- 
ing choices  of  healthy  behaviors.  However,  too  lit- 
tle research  has  focused  on  health  issues  unique 
to,  or  more  common  for,  women.  This  is  especially 
the  case  for  studies  of  chronic  diseases  in  mature 
women.  These  conditions,  cardiovascular  disease, 
cancer,  and  osteoporosis,  are  the  leading  causes  of 
mortality,  morbidity,  and  declining  quality  of  life. 
Recognizing  this,  the  Director  of  the  National 
Institutes  of  Health  (NIH),  Dr.  Bernadine  Healy, 
announced  the  development  of  a research  project 
to  address  these  issues.  These  studies  have  been 
titled  the  Women’s  Health  Initiative  (WHI).  Scien- 
tific staff  from  10  Institutes  of  NIH  have  joined 
together  to  plan  this  initiative  that  is  coordinated 
by  the  Office  of  Disease  Prevention  and  the  Office 
of  Research  on  Women’s  Health.  After  presenta- 
tion of  an  initial  concept  in  May  1991,  the  execu- 
tive committee,  made  up  of  Institute  directors, 
directed  that  a detailed  plan  be  developed  and 
reviewed.  As  issues  arose,  experts  were  brought 
in  to  address  specific  questions.  Because  the 
Women’s  Health  Initiative  is  a large  and  import- 
ant study,  we  obtained  comments  and  review  on  a 
prospectus  of  this  plan  by  interested  groups  out- 
side of  NIH  at  public  hearings  held  on  October  28 
and  29,  1991.  The  comments  received  at  that 
meeting  were  carefully  considered,  and  wherever 


possible,  recommendations  have  been  incorpo- 
rated in  the  planning  of  the  WHI.  Following  fur- 
ther internal  reviews,  a series  of  requests  for 
proposals  will  be  developed  and  issued  for  response 
by  the  research  community  by  June  30,  1992.  The 
proposed  plan  presented  in  this  document  is  not  a 
request  for  proposals  and  is  not  a final  protocol; 
these  are  subsequent  steps  that  will  follow  this 
review.  We  have  attempted  in  this  document  to 
provide  sufficient  detail  to  permit  concept  review 
of  the  Clinical  Trial  and  Observational  Study. 

Overview 

The  Women’s  Health  Initiative  has  two  main  goals. 
The  first  is  to  evaluate  preventive  approaches  to 
cancer,  cardiovascular  disease,  and  osteoporotic 
fractures.  These  approaches  are  hormone  replace- 
ment therapy,  low-fat  dietary  pattern,  and  cal- 
cium and  vitamin  D supplementation,  and  these 
will  be  tested  in  a large  clinical  trial  (the  Clinical 
Trial  component).  The  screening  and  recruitment 
of  large  numbers  of  women  also  affords  a unique 
opportunity  for  observational  studies  of  disease 
predictors  (the  Observational  Study  component). 
The  second  goal  is  to  evaluate  strategies  to 
achieve  healthful  behaviors  that  have  established 
value,  including  smoking  prevention  and  cessa- 
tion, improved  dietary  pattern,  achievement  and 
maintenance  of  optimal  weight,  increased  physi- 
cal activity,  and  early  cancer  detection.  This  goal 
is  addressed  by  a community  trial  that  will  orga- 
nize community  resources  to  improve  adoption  of 
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healthy  behaviors  and  to  remove  barriers  to  their 
adoption  (the  Community  Trial  component).  The 
outcome  of  these  studies  will  enable  scientifically 
validated  advice  to  be  given  to  women,  their  physi- 
cians, and  public  health  workers  about  healthy 
behaviors  and  treatments  and  a process  that  sup- 
ports adoption  of  healthy  behaviors.  The  current 
document  addresses  only  the  Clinical  Trial  and 
Observational  Study  components  of  the  WHI. 

The  Clinical  Trial  and  Observational  Study  will 
direct  particular  attention  to  recruitment  and 
study  of  minorities  and  medically  underserved 
segments  of  the  population  in  a culturally  sensi- 
tive manner.  The  information  derived  from  these 
studies  will  be  relevant  to  all  women  regardless  of 
racial,  cultural,  or  economic  status. 

The  treatments  to  be  tested  in  the  Clinical  Trial 
and  the  Observational  Study  are  integrated  into  a 
single  initiative  to  improve  scientific  and  fiscal 
efficiency.  The  plans  presented  in  this  document 
have  been  developed  in  sufficient  detail  to  permit 
estimates  of  size,  cost,  and  statistical  power  to 
answer  the  questions.  However,  this  does  not  con- 
stitute a final  protocol.  The  final  protocol  will  be 
developed  collaboratively  by  the  coordinating  cen- 
ter, vanguard  clinical  centers,  and  NIH  staff. 

The  plans  for  the  component  parts  of  the  Clinical 
Trial  and  Observational  Study  are  described  in 
succeeding  sections.  These  sections  are  separated 
into  background,  description  of  design,  and 
expected  results.  The  Community  Trial  Compo- 
nent will  be  described  in  a separate  document 
and  will  form  a separate  set  of  contractual  studies. 

Clinical  Trial  of  Hormone 
Replacement  Therapy,  Low-Fat 
Dietary  Pattern,  and  Calcium! 
Vitamin  D Supplementation 

The  trial  is  designed  to  address  the  major  causes 
of  mortality  and  morbidity  in  postmenopausal 
women,  namely  coronary  heart  disease,  breast 
and  colorectal  cancer,  and  osteoporotic  fractures. 
Cardiovascular  disease  is  the  most  common  cause 
of  mortality  in  older  women,  accounting  for  29  to 


48  percent  of  all  deaths  in  the  age  range  50  to  79. 
Both  absolute  rates  and  proportional  mortalities 
from  these  causes  increase  steeply  with  age. 
Among  the  cancers,  breast  cancer  is  the  second 
most  common  cause  of  death.  Even  though  rates 
increase  with  age,  the  proportional  mortality 
from  breast  cancer  is  higher  at  younger  ages.  Col- 
orectal cancer  is  the  third  most  common  cause  of 
death  among  the  cancers  (after  lung  and  breast) 
and  the  second  most  common  incident  cancer. 
Rates  of  colorectal  cancer  increase  with  age.  Frac- 
tures account  for  considerable  morbidity,  fragil- 
ity, and  loss  of  independence.  Annual  fracture 
rates  also  increase  with  age. 

The  goals  of  the  treatments  to  be  tested  are  to 
reduce  the  incidence  of  disease  and  subsequent 
morbidity  and  mortality,  and  these  reductions 
should  translate  into  substantial  improvements 
in  the  quality  of  life  of  postmenopausal  women. 

Multiple  end  points  will  be  studied  to  gauge  the 
effect  of  the  proposed  interventions  on  overall 
health.  These  include  coronary  heart  disease, 
breast  cancer,  colorectal  cancer,  and  osteoporotic 
fractures.  Each  of  the  treatments  is  expected  to 
influence  a number  of  end  points.  Thus,  hormone 
replacement  therapy  may  benefit  both  coronary 
heart  disease  and  fractures;  low-fat  dietary  pat- 
tern may  benefit  breast  and  colorectal  cancers 
and  coronary  heart  disease;  and  calcium  supple- 
mentation may  benefit  fractures  and  colorectal 
cancers.  It  is  important  to  measure  the  total  bene- 
fit to  the  individual  and  not  to  focus  on  benefits  to 
a single  condition.  When  women  and  their  health 
providers  decide  on  an  approach,  they  will  want 
to  know  the  total  benefits  and  risks. 

The  trial  also  will  address  unresolved  issues  relat- 
ing to  possible  adverse  effects,  such  as  an 
increase  in  breast  cancer  or  endometrial  cancer 
on  hormone  replacement  therapy,  and  will  exam- 
ine an  increase  of  renal  calculi  on  calcium  supple- 
mentation. Importantly,  the  measurement  of  a 
broad  range  of  treatment  outcomes  will  permit 
determination  of  benefit  and  risk  for  treatments. 

The  trial  is  a controlled  clinical  trial  of  preventive 
treatments  in  women  ages  50  to  79.  There  are  three 
main  components:  hormonal  replacement  therapy, 
low-fat  dietary  pattern,  and  calcium/vitamin  D 
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supplementation.  The  sample  size  requirements 
are  large  enough  to  test  each  treatment  with  con- 
fidence. The  treatments  will  be  tested  in  a partial 
3X2X2  factorial  design  in  order  to  keep  the 
total  number  of  participants  manageable. 

Hormone  Replacement  Therapy 

Hormone  Replacement  and 
Cardiovascular  Disease 

Hormone  replacement  therapy  in  postmenopausal 
women  may  prevent  coronary  heart  disease  and 
osteoporosis.  The  incidence  of  cardiovascular  dis- 
ease (principally  coronary  heart  disease  and  stroke) 
increases  substantially  in  the  decades  following 
menopause.  Both  the  rates  and  the  proportion  of 
all  deaths  from  cardiovascular  disease  increase 
with  age.  Approximately  500,000  women  (and  about 
the  same  number  of  men)  die  annually  from  car- 
diovascular disease;  almost  all  of  these  deaths 
occur  in  the  postmenopausal  age  groups,  and  it  is 
the  major  cause  of  death  in  postmenopausal  women. 

The  decrease  in  the  circulating  levels  of  estrogens 
following  menopause  is  thought  to  contribute  to 
the  increased  rates  of  coronary  heart  disease.  In 
premenopausal  women,  estrogens  may  retard  the 
development  of  atherosclerosis  and  protect 
against  coronary  heart  disease  through  favorable 
effects  on  lipoprotein  metabolism  and  possibly  on 
other  factors  such  as  fibrinogen,  blood  pressure, 
and  insulin  levels.  Reduction  in  estrogen  levels 
may  partly  account  for  the  observation  that  low- 
density  lipoprotein  (LDL)-cholesterol  levels 
increase  during  the  transition  into  menopause 
and  continue  to  increase  for  some  10  to  15  years 
thereafter.  There  also  may  be  a slight  decrease  in 
high-density  lipoprotein  (HDL)-cholesterol  levels 
during  menopause.  Estrogen  replacement  ther- 
apy decreases  LDL-cholesterol  levels  by  about  15 
percent  and  increases  HDL-cholesterol  levels  by  a 
similar  amount. 

A reduced  risk  of  developing  coronary  heart  dis- 
ease for  women  taking  estrogen  replacement  has 
been  found  in  published  studies.  These  reductions 
were  observed  for  nonfatal  as  well  as  fatal  coro- 


nary heart  disease  and  cardiovascular  disease.  In 
several  of  the  studies,  risk  reduction  appeared  to 
be  even  more  substantial  in  women  with  existing 
vascular  disease.  The  benefits  appear  to  increase 
with  prolonged  and  current  use  compared  with 
previous  use.  It  is  not  known  whether  obese 
women,  who  tend  to  have  higher  levels  of  endoge- 
nous estrone,  will  benefit  from  hormone  replace- 
ment therapy  to  the  same  extent  as  lean  women. 

However,  it  is  not  clear  whether  the  apparent  ben- 
efits of  estrogen  replacement  from  these  observa- 
tional data  are  largely  due  to  self-selection  by 
which  healthier  individuals  are  prescribed  estro- 
gen replacement,  other  selection  biases  in  inclu- 
sion of  subjects,  or  reporting  of  study  results. 

Such  biases  may  not  only  exaggerate  the  appar- 
ent benefit,  but  may  also  underestimate  the  mag- 
nitude of  adverse  effects.  Studies  that  have 
attempted  to  control  for  confounders  have  gener- 
ally concluded  that  hormone  replacement  exerts 
an  independent  effect;  however,  it  is  almost 
impossible  to  control  for  these  (and  other  possibly 
unrecognized)  sources  of  bias  adequately  in  obser- 
vational studies.  The  observational  studies  do  not 
provide  experience  or  data  with  estrogen  plus  a 
progestational  agent,  the  most  common  approach 
to  postmenopausal  hormone  replacement  cur- 
rently in  use.  Therefore,  although  the  observa- 
tional studies  provide  a basis  for  developing  a 
hypothesis  that  hormone  replacement  therapy 
may  reduce  the  risk  of  coronary  heart  disease,  an 
hypothesis  for  protection  of  estrogen  or  estrogen 
plus  a progestin  can  only  be  tested  reliably  by  a 
well-designed  randomized  trial. 

Hormone  Replacement  and  Bone 
Fractures 

Although  fractures  are  not  a major  overall 
cause  of  death,  those  women  who  are  hospitalized 
for  hip  fractures  have  a mortality  rate  as  high  as 
30  percent  from  complications  such  as  thrombo- 
embolism, fat  embolism,  and  pneumonia  and  from 
surgical  deaths.  Fractures  are  common  at  older 
ages  and  are  a major  cause  of  morbidity  and  loss 
of  mobility.  It  has  been  estimated  that  a 50-year- 
old  woman  has  a 12-  to  15-percent  chance  of  being 
hospitalized  for  hip  fracture  during  her  remaining 
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lifetime.  Fracture  rates  increase  markedly  with 
age,  being  negligible  at  ages  below  55  years.  At 
any  age,  the  rates  in  women  are  twice  as  high  as 
those  in  men. 

Postmenopausal  women  lose  about  one-third  of 
their  cortical  bone  and  one-half  of  their  trabecu- 
lar bone.  Risk  factors  relating  to  bone  loss  include 
female  sex,  increasing  age,  Caucasian  race,  oopho- 
rectomy, early  menopause,  prolonged  immobility, 
and  insufficient  dietary  calcium.  Protective  fac- 
tors include  estrogen  replacement  therapy,  obe- 
sity, and  physical  activity. 

The  major  effect  of  estrogens  on  bone  mass 
appears  to  be  in  the  years  immediately  following 
menopause,  although  the  peak  rate  of  fractures 
occurs  some  decades  later.  Nevertheless,  at  any 
age,  estrogens  may  have  the  potential  to  prevent 
further  loss  of  bone,  suggesting  that  even  at 
advanced  ages,  women  receiving  estrogens  may 
benefit  compared  with  those  who  do  not.  Observa- 
tional studies  indicate  that  women  taking  estro- 
gens have  greater  bone  mass  and  a lower  fracture 
rate.  However,  the  effectiveness  of  estrogens  in 
preventing  fractures  has  not  been  adequately 
tested  in  a clinical  trial  because  of  the  large  num- 
bers of  women  needed  to  obtain  a definitive  result. 

Potential  Adverse  Effects  of 
Estrogen  Replacement  Therapy 

The  use  of  estrogen  may  increase  the  risk  of  endo- 
metrial and  possible  breast  cancer  and  thrombo- 
embolism. The  overall  risk  of  breast  cancer 
appears  to  be  increased  by  about  7 percent,  and 
this  risk  appears  to  be  related  to  duration  of  expo- 
sure (increasing  to  30  percent  after  15  years),  tim- 
ing (higher  in  premenopausal  women),  dose 
(higher  at  doses  of  conjugated  equine  estrogens 
above  1.25  mg/day),  type  of  estrogen  (higher  for 
estradiol  than  for  conjugated  equine  estrogens), 
and  family  history  of  breast  cancer  (higher  in 
women  with  a family  history). 

The  relative  risk  for  endometrial  cancer  incidence 
appears  to  be  increased  four-  to  tenfold  over  6 
years  of  treatment  and  may  persist  for  some 
years  following  cessation  of  treatment.  However, 


the  risk  of  death  from  endometrial  cancer  appar- 
ently is  not  increased.  This  may  be  because  the 
endometrial  cancers  are  identified  early  in  these 
women  who  are  generally  under  close  surveil- 
lance or  because  the  type  of  endometrial  cancer 
induced  by  estrogen  therapy  is  relatively  non- 
invasive. 

Because  coronary  disease  accounts  for  a far  larger 
proportion  of  all  deaths  in  postmenopausal 
women  than  cancers  of  the  breast  or  endome- 
trium combined,  a reduction  of  45  percent  in  coro- 
nary deaths  will  numerically  far  exceed  even 
substantial  increases  in  the  cancer  deaths.  Never- 
theless, other  considerations  such  as  overall  qual- 
ity of  life  and  fear  of  cancer  will  influence  the 
acceptability  of  hormone  replacement  therapy  to 
individual  women.  The  addition  of  a progestin 
may  reduce  or  eliminate  the  risk  of  endometrial 
cancer  while  the  effect  of  progestin  on  breast  can- 
cer risk  is  uncertain.  In  practice,  physicians  are 
increasingly  adding  progestin  to  estrogen  replace- 
ment in  women  who  have  intact  uteri.  It  is  not 
known  whether  the  addition  of  a progestin  will 
counteract  the  potential  benefit  of  estrogen  on 
vascular  disease  because  there  are  no  published 
epidemiologic  data  on  this  point.  Progestins 
increase  the  incidence  of  physical  side  effects 
such  as  breast  tenderness,  bloating,  edema,  and 
abdominal  cramping,  and  they  increase  the  inci- 
dence of  psychological  side  effects  such  as  anxi- 
ety, irritability,  and  depression. 

Description  of  the  Design 

The  clinical  trial  will  be  able  to  assess  the  overall 
benefit  and  risk  of  hormone  replacement  therapy 
and  thereby  provide  information  on  the  global 
impact  on  women’s  health.  The  proposed  trial  will 
evaluate  the  effects  of  hormone  replacement  ther- 
apy on  coronary  heart  disease  (the  primary  out- 
come) and  fracture  rates,  and  provide  new 
evidence  on  cancers  of  the  breast  and  endome- 
trium and  on  quality  of  life.  In  addition,  informa- 
tion on  the  possible  mechanisms  through  which 
estrogens  mediate  their  protective  effect  on  coro- 
nary heart  disease  and  cardiovascular  disease 
(e.g.,  plasma  lipids,  clotting  factors,  blood  pres- 
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sure,  blood  glucose,  body  fat  distribution)  can  be 
obtained  during  the  trial. 

Expected  Results 

The  proposed  clinical  trial  has  enormous  public 
health  importance  because  of  the  common  occur- 
rence of  the  diseases  to  be  studied  (coronary  heart 
disease  and  fractures)  and  the  potentially  large 
risk  reductions  obtainable.  Even  if  the  reductions 
in  coronary  heart  disease  incidence  and  fractures 
are  more  modest  than  those  suggested  by  the 
observational  studies,  such  reductions  could  still 
have  a major  public  health  impact  provided  that 
they  are  not  offset  by  substantial  increases  in  inci- 
dence of  breast  cancer,  endometrial  cancer,  or 
thromboembolism. 

Low-Fat  Dietary  Pattern 

Dietary  Modification  and  Cancers  of 
the  Breast  and  Colon 

In  U.S.  women,  breast  cancer  has  the  highest  inci- 
dence and,  after  lung  cancer,  the  second  highest 
mortality.  Approximately  one  out  of  every  nine 
women  will  develop  breast  cancer  during  her  life. 
In  1991,  an  estimated  175,000  cases  of  breast  can- 
cer will  be  diagnosed,  and  44,500  deaths  will 
occur.  Breast  cancer  incidence  rates  have 
increased  about  2 percent  per  year  since  the  early 
1970s,  whereas  mortality  rates  have  remained 
fairly  stable  over  the  past  50  years. 

International  correlation  studies  show  a strong 
positive  association  of  per  capita  fat  consumption 
with  breast  cancer  incidence  and  mortality  rates. 
Breast  cancer  is  more  common  in  countries  with 
high  average  consumption  of  total  and  saturated 
fat;  protein,  particularly  animal  protein;  and  total 
calories.  For  example,  breast  cancer  incidence 
rates  are  more  than  fivefold  higher  in  the  United 
States  than  in  Japan.  Persons  migrating  from 
areas  with  low  rates  of  fat  consumption  to  areas 
with  high  rates  acquire  the  higher  rates  of  their 
adopted  country;  for  example,  Japanese  migrants 
to  Hawaii  and  Italian  migrants  to  Australia  expe- 
rience higher  rates  of  breast  cancer,  suggesting 


that  environmental  factors  are  of  importance. 
Although  consistent  evidence  from  animal  studies 
support  a positive  association  between  increased 
dietary  fat  intake  and  increased  risk  of  breast  can- 
cer, analytical  epidemiologic  studies  in  individu- 
als (case-control  and  cohort  studies)  have 
produced  inconsistent  results.  This  may  be  partly 
due  to  the  known  difficulty  of  quantifying  individ- 
ual dietary  intake. 

Colorectal  cancer  is  the  third  leading  cause  of  can- 
cer deaths  in  U.S  women,  and  the  incidence  is  sec- 
ond only  to  that  of  breast  cancer.  An  estimated 
78,500  new  cases  will  be  diagnosed  in  1991,  and 
approximately  31,000  deaths  from  colorectal  can- 
cer will  occur. 

Epidemiologic  and  animal  studies  conducted  over 
the  past  few  decades  have  established  a strong 
link  between  dietary  factors  and  colorectal  can- 
cer. Various  dietary  constituents  have  been 
implicated,  including  fat,  excess  calories,  and 
reduced  dietary  fiber.  International  correlation 
studies  show  a linear  relationship  with  total 
dietary  fat  availability  and  fat  consumption.  Stud- 
ies of  migrants  from  areas  with  diets  low  in  ani- 
mal fat  and  protein  to  areas  with  a more  typical 
“Western”  diet  with  high  fat  intakes  show  an 
increase  in  incidence  of  colorectal  cancer  among 
the  migrants  when  compared  with  incidence  in 
the  country  of  origin  (e.g.,  migration  from  Japan 
to  Hawaii  and  from  Italy  to  Australia). 

In  observational  studies,  the  link  between  dietary 
fat  and  colorectal  cancer  is  inconsistent.  However, 
the  large  Nurses  Health  Study  did  show  a posi- 
tive correlation  between  total  fat  intake  and  col- 
orectal cancer.  Several  international  correlation 
and  case-control  studies  have  shown  inverse  rela- 
tionships between  the  intake  of  high-fiber  foods 
and  colon  cancer  risk.  High  intake  of  fruits  and 
vegetables  has  been  consistently  related  to  lower 
risk  of  colon  cancer,  whereas  the  consumption  of 
cereal  grain  products  has  been  either  unrelated  or 
positively  associated  with  risk  of  colon  cancer. 

The  majority  of  analytic  epidemiological  studies 
that  have  had  reasonable  capability  assessing 
dietary  fiber  have  generally  shown  a protective 
effect  for  fiber. 


213 


Opportunities  for  Research  on  Women's  Health 


Dietary  Modification  and  Coronary 
Heart  Disease 

The  etiology  of  coronary  heart  disease  has  been 
linked  to  high-fat  diets  through  international 
studies.  Saturated  fat  intake  as  a percentage  of 
calories  correlated  strongly  with  coronary  heart 
disease  mortality  rates  in  the  Seven  Countries 
Study.  A lifelong  low-fat  diet  may  in  fact  exert 
beneficial  effects  on  coronary  heart  disease  rates 
beyond  its  influence  on  blood  cholesterol.  The 
slope  of  the  line  relating  dietary  percentage  of  cal- 
ories from  saturated  fat  to  coronary  heart  disease 
is  nearly  2.5  times  steeper  than  that  for  serum 
cholesterol  and  coronary  heart  disease.  Migrant 
studies  (e.g.,  Japanese  migrants  to  Hawaii) 
demonstrate  an  important  effect  of  saturated  fat 
consumption  on  coronary  heart  disease  rates.  As 
in  the  case  of  cancer,  and  probably  for  the  same 
methodologic  reasons,  it  has  been  difficult  to 
demonstrate  a significant  effect  of  saturated  fat 
on  coronary  heart  disease  in  anal3dic  studies  of 
individuals  within  populations. 

The  Need  for  a Controlled  Trial  of  a 
Low-Fat  Eating  Pattern 

Many  types  of  evidence  bear  upon  the  hypotheses 
of  interest  in  the  proposed  dietary  intervention 
trial,  namely  that  dietary  intakes  of  fat,  grains, 
fruits,  and  vegetables  are  related  to  the  incidence 
of  breast  and  colorectal  cancers.  Considerable  dif- 
ferences of  opinion  continue  to  exist  among  scien- 
tists on  the  “diet-cancer”  hypothesis,  largely 
because  of  numerous  limitations  and  inconsisten- 
cies in  the  available  data. 

Animal  experiments  are  important  for  demon- 
strating plausible  biological  mechanisms  and  for 
confirming  or  explaining  the  results  of  epidemio- 
logical studies,  but  the  results  cannot  on  their 
own  be  extrapolated  to  humans.  If  a marker  for 
disease  exists,  then  clinical  metabolic  studies 
may  be  performed  to  test  the  effect  of  dietary  mod- 
ifications on  the  marker.  No  such  marker  cur- 
rently exists  for  breast  or  colorectal  cancer. 

Studies  correlating  international  data  on  inci- 
dence of  disease  with  food  disappearance  data 


and  migrant  studies  provide  useful  evidence  for 
these  hypotheses.  However,  this  cannot  be 
entirely  relied  upon  because  the  studies  do  not 
link  dietary  habits  with  disease  incidence  at  the 
individual  level.  They  also  cannot  adequately  con- 
trol for  confounding  factors  that  may  influence 
the  disease  rate. 

Case-control  studies  overcome  some  of  these  prob- 
lems but  suffer  from  possible  biases  in  the  selec- 
tion of  cases  and  controls,  differential  recall  of 
dietary  intake  by  cases  and  controls,  and  non- 
differential  error  in  the  measurement  of  dietary 
intake.  Prospective  cohort  studies  avoid  selection 
and  recall  biases  but  still  rely  upon  food  question- 
naires that  are  known  to  involve  substantial  mea- 
surement error.  These  problems  are  compounded 
by  the  narrow  range  of  intakes  of  the  populations 
typically  entering  a case-control  or  cohort  study. 

Expected  Results 

Definitive  studies  to  test  the  effectiveness  of 
dietary  interventions  to  reduce  cancer  incidence 
and  mortality  are  not  available.  The  proposed  ran- 
domized trial  will  have  an  appropriate  design  and 
will  have  the  power  to  provide  a definitive 
answer.  At  the  same  time,  it  will  provide  esti- 
mates of  the  effectiveness  of  a low-fat  dietary  pat- 
tern in  preventing  coronary  heart  disease  as  well 
as  provide  information  on  the  effects  of  such  a 
dietary  pattern  on  serum  cholesterol,  blood  pres- 
sure, blood  glucose,  and  body  weight.  If  a low-fat 
diet  does  reduce  the  incidence  of  any  one  of  the 
clinical  end  points  of  cancer  or  coronary  heart  dis- 
ease, the  public  health  implications  will  be  import- 
ant because  it  may  lead  to  an  even  greater  emphasis 
on  low-fat  dietary  pattern  in  public  health  recom- 
mendations and  clinical  practice.  The  credibility 
of  such  recommendations  will  be  enhanced. 

CalciumfVitamin  D 
Supplementation 

Calcium,  Vitamin  D,  and  Fractures 

Insufficient  dietary  calcium  is  one  of  the  possible 
risk  factors  for  osteoporosis  and  hence  for  frac- 
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tures.  An  inadequate  intake  of  calcium  is  common 
in  women;  the  NHANES  data  show  that  calcium 
intake  in  women  is  40  to  50  percent  below  that  of 
men,  and  75  to  80  percent  of  women  have  daily 
intakes  below  800  mg  while  25  percent  have 
intakes  below  300  mg.  According  to  the  1984  NIH 
consensus  conference  on  osteoporosis,  dietary  cal- 
cium intake  required  to  prevent  negative  calcium 
balance  increases  from  around  1,000  mg/day  in 
perimenopausal  women  to  1,500  mg/day  after 
menopause.  Intestinal  absorption  of  calcium 
declines  with  advancing  age.  An  age-related  intes- 
tinal resistance  to  the  action  of  l,25(OH)2D  has 
been  implicated  in  this  impaired  absorption,  as 
have  age-related  changes  in  parathyroid  hormone 
and  1,25(0H)2D  levels.  Estrogen  is  known  to 
enhance  intestinal  calcium  absorption  and  renal 
calcium  conservation.  Thus,  both  estrogen  and  cal- 
cium supplementation  can  help  reverse  the  nega- 
tive calcium  balance  that  accompanies  aging.  On 
the  other  hand,  low-fat  diets  are  often  accompa- 
nied by  a reduced  intake  of  dairy  products  and  cal- 
cium and  may  thus  increase  the  negative  calcium 
balance. 

Even  though  low  dietary  calcium  intake  may  be  a 
risk  factor  for  osteoporosis  and  for  fractures,  the 
data  on  the  effectiveness  of  calcium  supplements 
are  conflicting.  This  variation  may  reflect  differ- 
ences in  hormonal  status  and  diet  of  the  subjects. 
In  a recent  study  of  older  postmenopausal 
women,  calcium  supplements  were  effective  in 
preventing  bone  loss  in  those  women  with  a 
dietary  calcium  intake  of  less  than  400  mg  but 
not  in  those  with  higher  dietary  calcium  intakes. 
The  addition  of  vitamin  D appears  to  increase  the 
effect  of  supplemental  calcium  on  bone  loss;  it  is 
uncertain  whether  this  is  because  the  absorption 
of  calcium  is  enhanced  or  whether  vitamin  D 
exerts  an  independent  effect.  Estrogen  therapy 
reduces  bone  loss  in  postmenopausal  women,  and 
it  is  not  known  whether  calcium  supplementation 
in  women  already  on  estrogen  will  induce  a signif- 
icant further  reduction  in  bone  loss. 

Human  observational  studies  and  animal  experi- 
ments suggest  that  calcium  may  decrease  the  risk 
of  colorectal  cancer,  possibly  because  increased 
formation  of  the  calcium  salt  of  bile  acids 


decreases  promotion  of  cancer.  Data  from  con- 
trolled trials  on  the  effect  of  calcium  supplementa- 
tion on  colorectal  cancer  are  not  available;  hence, 
this  large  trial  may  provide  valuable  information. 

Despite  the  lack  of  data  regarding  efficacy,  many 
women  are  currently  taking  supplements  of  cal- 
cium and  vitamin  D in  the  hope  of  reducing  frac- 
tures. A clinical  trial  would  provide  a rational 
basis  for  advising  women  to  take  such  supplemen- 
tation. The  trial  will  indicate  whether  supplemen- 
tation is  effective  in  reducing  bone  loss  and 
fracture  rates  and  in  reducing  colorectal  cancer.  A 
test  for  interactions  may  provide  additional  infor- 
mation on  aspects  such  as  the  effect  of  supplemen- 
tation alone  or  in  combination  with  estrogens  on 
fractures. 

Objectives  of  the  Clinical  Trial 

The  overall  objective  of  the  trial  will  be  to  test  the 
effectiveness  of  a number  of  treatments  that  may 
improve  the  health  of  postmenopausal  women 
ages  50  to  79.  The  treatments  to  be  tested  are: 
hormone  replacement  therapy,  low-fat  dietary  pat- 
tern, and  supplementation  with  calcium  and  vita- 
min D.  The  aims  for  each  treatment  follow. 

Hormone  Replacement  Therapy 

Primary  aim: 

To  test  whether  estrogen  replacement  and  estro- 
gen-progesterone replacement  reduces  the  inci- 
dence of  coronary  heart  disease  and 
cardiovascular  disease. 

Subsidiary  aims: 

1.  To  test  whether  estrogen  replacement  and 
estrogen-progesterone  replacement 
reduces  the  incidence  of  fractures  (hip, 
proximal  humerus,  distal  radius,  pelvis, 
vertebrae). 

2.  To  assess  whether  estrogen  replacement 
increases  the  risk  of  endometrial  and 
breast  cancer  and  whether  these  are 
reduced  by  estrogen-progesterone. 
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Low-Fat  Dietary  Pattern 

Primary  aim: 

To  test  whether  a low-fat  dietary  pattern  reduces 
the  incidence  of  breast  cancer  and  (separately)  col- 
orectal cancer. 

Subsidiary  aim: 

To  test  whether  a low-fat  dietary  pattern  reduces 
the  incidence  of  coronary  heart  disease. 

CalciumA^itamin  D Supplementation 

Primary  aim: 

To  test  whether  supplementation  with  calcium 
and  vitamin  D reduces  the  incidence  of  fractures. 

Subsidiary  aim: 

To  test  whether  supplementation  with  calcium 
and  vitamin  D reduces  the  incidence  of  colorectal 
cancer. 

Even  though  the  trial  will  not  have  sufficient 
power  to  test  subgroup  hypotheses  unless  unex- 
pectedly large  effects  exist,  various  additional 
analyses  will  be  conducted  to  explore  whether  the 
effects  of  treatments  are  likely  to  vary  by  patient 
characteristics  or  in  the  presence  of  another  treat- 
ment. Subgroups  that  will  be  examined  are: 

1.  The  effect  of  hormone  replacement  therapy  on 
the  incidence  of  coronary  and  cardiovascu- 
lar disease  in  women  with,  and  in  women 
without,  coronary  and  cardiovascular  dis- 
ease at  baseline. 

2.  The  effect  of  hormone  replacement  therapy  on 
the  incidence  of  coronary  and  cardiovascu- 
lar disease  and  breast  cancer  in  obese  and 
lean  women. 

3.  The  effect  of  supplementation  with  calcium 
and  vitamin  D in  women  with  low,  and 
women  with  high,  intakes  of  dietary  cal- 
cium. 

4.  The  effect  of  hormone  replacement  therapy 
and  of  a low-fat  dietary  pattern  in  women 
at  high  and  at  low  risk  of  breast  cancer. 


5.  The  effect  of  hormone  replacement  therapy 
plus  low-fat  dietary  pattern  on  coronary 
disease  and  breast  cancer  compared  with 
each  therapy  alone. 

6.  The  effect  of  hormone  replacement  therapy 
plus  calcium  and  vitamin  D supplementa- 
tion on  fracture  rates  compared  with  each 
therapy  alone. 

7.  The  effects  of  treatments  by  age,  in  minorities, 
and  in  women  of  differing  socioeconomic 
status. 

The  trial  will  offer  the  opportunity  to  examine  cer- 
tain other  questions,  such  as:  the  effect  of  each 
treatment  on  overall  quality  of  life;  the  effect  of 
hormone  replacement  therapy  and  low-fat  dietary 
pattern  on  lipids,  lipoprotein,  clotting  factors, 
blood  pressure,  body  mass  index,  waist-to-hip 
ratio,  and  blood  glucose;  the  effect  of  hormone 
replacement  therapy  and  calciumyvitamin  D on 
bone  density  and  biochemical  markers  of  bone 
turnover;  and  the  relationship  to  clinical  out- 
comes of  ( 1)  baseline  biochemical  and  physical 
variables,  (2)  changes  in  those  variables  induced 
by  treatment,  and  (3)  compliance. 

Recruitment,  Randomization,  and 
Follow-up 

The  Clinical  Trial  will  be  a partially  blinded,  con- 
trolled clinical  trial  of  postmenopausal  women 
ages  50  to  79.  The  treatments  will  be  tested  in  a 
partial  3X2X2  factorial  design.  The  first  compo- 
nent will  test  the  efficacy  of  estrogen  replacement 
and  estrogen-progesterone  versus  placebo  on  coro- 
nary heart  disease  (three  arms);  the  second  will 
test  the  efficacy  of  low-fat  dietary  pattern  versus 
usual  dietary  pattern  on  breast  and  colorectal  can- 
cer (two  arms);  and  the  third  will  test  the  efficacy 
of  calcium/vitamin  D supplementation  versus  pla- 
cebo on  fractures  (two  arms).  In  regard  to  safety, 
clinical  outcomes  of  interest  include  breast  cancer 
and  endometrial  cancer  (hormone  replacement 
therapy),  thromboembolism,  and  renal  calculi  (cal- 
cium/vitamin D supplementation). 

The  eligibility  and  exclusion  criteria  are  as  broad 
as  possible  to  increase  the  generalizability  of  the 
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results  to  the  population  of  postmenopausal 
women.  Efforts  will  be  made  to  ensure  adequate 
representation  of  minority  women  and  women  of 
lower  socioeconomic  status.  A feasibility  study, 
funded  by  the  National  Cancer  Institute  and 
about  1 year  ahead  of  this  study,  will  assess  meth- 
ods and  success  rates  for  recruiting  minority 
women  and  developing  culturally  sensitive  diets 
and  learning  materials.  It  is  envisaged  that  the 
women  recruited  in  the  feasibility  study  will  be 
offered  the  opportunity  to  participate  in  the  cur- 
rent proposed  trial. 

Women  will  be  recruited  on  the  basis  of  their  eligi- 
bility and  willingness  to  participate  in  either  the 
hormone  replacement  therapy  or  the  dietary  modi- 
fication components,  or  both.  It  is  anticipated  that 
the  majority  (64  percent)  of  women  who  are 
enrolled  in  the  hormone  replacement  therapy  com- 
ponent also  will  be  enrolled  in  the  dietary  modifi- 
cation component  and  that  80  percent  of  women 
will  be  randomized  into  the  calcium/vitamin  D 
component.  The  total  study  population  is  likely  to 
be  in  the  range  of  55,000-60,000. 

Inclusion  Criteria 

Women  must  be: 

1.  Between  the  ages  of  50  and  79  years. 

2.  Postmenopausal,  as  established  by  absence  of 
vaginal  bleeding  for  at  least  6 months  if 

age  55  to  79;  1 year  if  age  50  to  54;  or  doc- 
umented bilateral  oophorectomy. 

3.  Be  eligible  and  willing  to  participate  in  either 
the  hormone  replacement  component  or 

the  dietary  modification  component  or 
both. 

Exclusion  Criteria 

1.  Recent  (in  the  past  6 months)  acute  myocardial 
infarction  or  stroke. 

2.  History  of  breast  cancer  or  endometrial  cancer 
(for  hormone  replacement  therapy  compo- 
nent). 


3.  Endometrial  biopsy  showing  hyperplasia  (for 
hormone  replacement  component)  or  base- 
line mammogram  suggestive  of  breast  cancer. 

4.  Invasive  cancer  in  the  past  5 years  or  other  con- 
ditions that  could  shorten  survival  to  less 
than  5 years  or  disabilities  that  would  pre- 
clude participation  in  a long-term  trial. 

5.  Active  thromboembolic  disease  (for  hormone 
replacement  component). 

6.  Inability  or  unwillingness  to  discontinue  estro- 
gens (for  the  hormone  replacement  compo- 
nent) or  calcium  or  vitamin  D supplements 
(for  the  calcium/vitamin  D component). 

7.  Previous  osteoporosis-related  fracture(s)  being 
treated  with  hormones  (for  hormone 
replacement  component). 

8.  Previous  administration  of  diethylstilbestrol 
(DES)  (for  hormone  replacement  compo- 
nent). 

9.  History  of  renal  stones  (for  the  calcium/vitamin 
D component). 

10.  Less  than  38  percent  fat  in  the  diet  (for  the 
dietary  modification  component). 

11.  Unable  to  complete  successfully  the  baseline 
dietary  report) s)  required  during  the  eligi- 
bility screening  process  (for  the  dietary 
modification  component). 

Sample  Size 

Sample  size  calculations  indicate  that  for  the  hor- 
mone replacement  therapy-coronary  heart  dis- 
ease component,  25,000  women  will  need  to  be 
treated  for  an  average  of  9 years.  The  dietary 
modification-cancer  component  would  need 
48,000  women  treated  for  an  average  of  9 years. 

For  the  calcium/vitamin  D-fracture  component,  a 
sample  size  of  45,000  women  is  envisaged.  Post- 
trial surveillance  for  a future  5 years  is  envisaged 
so  that  total  foUow-up  wiU  be  an  average  of  14  years. 
Mortality  will  be  followed  by  monitoring  the 


217 


Opportunities  for  Research  on  Women 's  Health 


National  Death  Index,  and  breast  cancer  incidence 
will  be  monitored  by  repeat  contacts  with  partici- 
pants for  a minimum  period  of  5 years  posttrial. 

Dietary  Intervention 

The  two  main  hypotheses  of  the  dietary  interven- 
tion component  are  that  breast  cancer  incidence 
and  colorectal  cancer  incidence  will  be  reduced.  A 
secondary  hypothesis  is  that  coronary  heart  dis- 
ease will  be  reduced.  Power  calculations  were 
done  for  each  of  these  three  main  hypothesis.  The 
assumptions  for  these  power  calculations  include: 

1.  A randomization  ratio  of  40:60  for  dietary  inter- 
vention :no  dietary  intervention. 

2.  One-sided  test  of  significance  at  a = 0.025. 

3.  The  log-rank  test  will  be  used  to  compare  the 
rates  of  disease  between  groups. 

4.  Average  duration  of  followup,  9 years. 

5.  Age  distribution  in  3 10-year  age  intervals  of 
50-59,  60-69,  and  70-79  = 2:2:1. 

6.  Loss  to  followup/competing  risk:  3 percent  per 
annum  for  cancers  of  breast  and  colon/rec- 
tum; 2 percent  per  annum  for  coronary 
heart  disease. 

7.  Anticipated  intervention  effect  for  breast 
cancer,  17  percent;  for  colorectal  cancer, 

25  percent;  for  coronary  heart  disease,  12 
percent. 

8.  Incidence  rates  of  breast  and  colorectal  cancer 
were  obtained  from  the  Surveillance,  Epi- 
demiology, and  End  Result  (SEER)  pro- 
gram, and  for  coronary  heart  disease  from 
the  national  coronary  heart  disease  mor- 
tality rates,  corrected  for  secular  trend 

and  multiplied  by  a factor  of  2.5  to  give 
incidence  rates  of  fatal  plus  nonfatal  coro- 
nary heart  disease.  A healthy  volunteer 
effect  of  67  percent  was  applied  to  the  cor- 
onary heart  disease  rates,  but  not  to  the 
cancer  rates  (as  breast  and  colorectal  can- 
cer are  not  strongly  related  to  socioeco- 
nomic status  or  previous  ill-health). 


Based  on  these  assumptions,  a sample  size  of 
48,000  will  provide  90-94  percent  power  for  each 
of  the  end  points  breast  cancer,  colorectal  cancer, 
and  coronary  heart  disease. 

Hormone  Replacement  Therapy 

Women  will  be  randomized  to  one  of  three  groups: 
Estrogen  Replacement  Therapy  (ERT),  Proges- 
tin/Estrogen Replacement  Therapy  (PERT),  or 
Placebo  (P).  The  main  hypothesis  is  that  ERT  (or 
PERT)  reduces  coronary  heart  disease  incidence. 
Secondary  hypotheses  are  that  ERT  (or  PERT) 
reduces  cardiovascular  disease  incidence  and  the 
incidence  of  fractures.  With  regard  to  undesirable 
effects,  there  is  interest  in  testing  for  a possible 
increase  due  to  ERT  in  the  incidence  of  breast 
cancer.  Assumptions  of  the  power  calculations  for 
each  of  these  tests  are: 

1.  Randomization  ratio  30:30:40  for 
ERT:PERT:Placebo. 

2.  Significance  level  2-sided  test  at  a = 0.05. 

3.  The  log-rank  test  will  be  used  to  compare  the 
rates  of  incident  coronary  heart  disease  in 
the  ERT  vs.  Placebo  groups  and  the  PERT 
vs.  Placebo  groups. 

4.  Average  duration  of  followup,  9 years  ( 14  years 
for  breast  cancer). 

5.  Age  distribution  equal  in  3 10-year  age  inter- 
vals 2:2:1. 

6.  Loss  to  follow-up/competing  risk:  2 percent  per 
annum. 

7.  Drop-out:  in  year  1,  5 percent  of  women  in  the 
ERT  (or  PERT)  group  will  switch  to  Pla- 
cebo and  2.5  percent  per  year  thereafter. 

8.  Drop-in:  up  to  year  6,  1.2  percent  women  on 
Placebo  will  switch  to  ERT  (or  PERT).  Eor 
years  6-10,  this  annual  rate  will  fall  to  1 
percent. 

9.  Lag:  1 year. 

10.  Anticipated  intervention  effect:  for  coronary 
heart  disease,  30  percent;  for  fractures,  30 
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percent.  Power  for  a possible  adverse 
effect  on  breast  cancer  incidence  of  30  per- 
cent at  14  years  has  also  been  calculated. 

11.  Incidence  rates:  as  for  dietary  intervention  for 
coronary  heart  disease,  cardiovascular  dis- 
ease, breast  cancer.  For  fractures,  the 
data  from  the  Mayo  Clinic  were  used, 
adjusted  by  20  percent  to  account  for  frac- 
tures at  multiple  sites  and  by  a healthy 
volunteer  effect  of  80  percent. 

Based  on  these  assumptions,  a sample  size  of 
25,000  will  give  89  percent  power  for  coronary 
heart  disease,  99.9  percent  power  for  cardiovascu- 
lar disease,  99  percent  power  for  fractures,  and  85 
percent  power  for  breast  cancer. 

Calcium/Vitamin  D Supplementation 

It  is  estimated  that  80  percent  of  women  in  the 
trial  (i.e.,  45,000)  will  be  willing  and  eligible  to  be 
randomized  into  the  calcium/vitamin  D supple- 
mentation. Statistical  power  for  detecting  an 
effect  on  fractures  will  be  considerably  in  excess 
of  the  power  for  ERT  on  fractures,  since  the  sam- 
ple size  is  so  much  larger.  In  particular  for  a sam- 
ple size  of  45,000,  power  for  detection  of  an  effect 
on  hip  fractures  after  9 years  of  followup  is  86  per- 
cent for  a 25  percent  reduction  in  incidence,  96 
percent  for  a 30  percent  reduction,  and  99  percent 
for  a 35  percent  reduction.  For  the  effect  of  cal- 
cium/vitamin D on  colorectal  cancer,  power  will 
be  similar  to  that  shown  for  dietary  modification. 

Choice  of  Treatments  and 
Outcomes  of  Interest 

Hormone  Replacement  Therapy 
Component 

The  clinical  outcomes  of  interest  in  regard  to  effi- 
cacy are  the  incidence  of  coronary  heart  disease 
events  (fatal  plus  nonfatal),  cardiovascular  events 
(fatal  plus  nonfatal),  fractures  (of  proximal  femur, 
proximal  humerus,  distal  radius,  pelvis,  and  ver- 
tebrae), and  total  mortality.  For  safety,  additional 
outcomes  of  interest  will  be  monitored,  including 


breast  cancer,  endometrial  cancer,  thromboem- 
bolic disease,  and  cholecystitis. 

The  intermediate  outcomes  of  interest  are  blood 
lipids  and  lipoproteins,  including  total  cholesterol, 
LDL  cholesterol,  HDL  cholesterol,  HDL  choles- 
terol subtractions,  triglycerides,  and  Lp(a);  fibrino- 
gen; blood  glucose;  blood  pressure;  body  weight; 
height;  ratio  of  waist-to-hip  circumference;  bone 
density;  and  possibly,  markers  of  bone  turnover. 
Changes  in  the  psychosocial  domains  (and  in  par- 
ticular, quality  of  life)  will  be  assessed,  for  exam- 
ple, depression,  cognition,  functional  status, 
social  well-being,  life  satisfaction,  social  support, 
and  general  well-being. 

Dietary  Modification  Component 

The  dietary  intervention’s  goal  will  be  to  reduce 
total  fat  (20  percent  of  calories)  and  saturated  fat 
intake  ( less  than  7 percent  of  calories)  and  to 
increase  complex  carbohydrate  and  fiber-contain- 
ing foods  to  five  or  more  daily  servings  for  fruits 
and  vegetables  and  to  six  or  more  daily  servings 
for  grain  products.  This  dietary  goal  has  been 
selected  on  the  basis  of  epidemiologic  data  and  on 
the  basis  of  feasibility.  In  pilot  studies,  U.S. 
women  have  been  able  to  achieve  a fat  intake 
close  to  20  percent  of  calories. 

The  nutrition  program  for  the  intervention  group 
will  be  a nutrition  education  and  counseling 
approach  aimed  at  providing  the  women  with 
skills  necessary  to  make  a permanent  lifestyle 
change  to  a low-fat  eating  plan.  The  program  inte- 
grates knowledge  and  skills  from  both  nutritional 
and  behavioral  sciences  and  uses  a small  group 
format  and  a self-reliant,  self-directed  approach. 
The  general  strategy  incorporates  teaching  nutri- 
tion skills,  self-monitoring  techniques,  and  group 
support  systems.  Women  in  the  intervention 
group  will  meet  in  small  groups.  Each  group  will 
be  assigned  a nutritionist  who  will  serve  as  an 
educator,  facilitator,  and  counselor  throughout 
the  study.  The  intervention  program  will  begin 
with  six  weekly  sessions,  then  six  biweekly  sessions, 
and  then  monthly  sessions  for  the  next  9 months. 
Thereafter,  groups  will  meet  four  times  per  year. 
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Women  in  the  control  group  will  not  be  offered  a 
nutrition  intervention  program  because  the  gen- 
eral strategy  to  be  adopted  for  this  group  will  be 
minimum  interference  with  customary  diets 
while  collecting  nutritional  data  considered  neces- 
sary for  appropriate  comparison  with  the  nutri- 
tion intervention  group.  Participants  in  the 
control  group  will  be  provided  a standard  packet 
of  materials,  including  information  on  basic  nutri- 
tion principles  for  maintaining  nutritionally  ade- 
quate diets,  and  given  a copy  of  the  USDA  / DHHS 
Dietary  Guidelines  for  Americans  (3rd  Edition). 
Both  the  dietary  modification  and  control  groups 
will  be  advised  to  follow  a program  of  moderate 
exercise  (e.g.,  walking  for  half  an  hour  per  day), 
and  smokers  will  be  advised  to  stop. 

The  clinical  outcomes  of  interest  are  incidence  of 
breast  cancer,  colorectal  cancer,  coronary  heart 
disease  (fatal  plus  nonfatal),  and  total  mortality. 

The  intermediate  outcomes  of  interest  are  blood 
lipids  and  lipoprotein  (total  cholesterol,  LDL  cho- 
lesterol, HDL  cholesterol,  HDL  cholesterol  sub- 
fractions,  triglycerides,  and  Lp(A)),  fibrinogen, 
blood  glucose,  blood  pressure,  body  weight, 
height,  and  ratio  of  waist-to-hip  circumference. 

Calcium  and  Vitamin  D Component 

Chewable  calcium  carbonate  at  a dose  of  500  mg 
daily  or  300  mg  two  times  daily  with  meals  has 
tentatively  been  selected.  For  vitamin  D,  it  is  pro- 
posed to  use  400  lU  daily  of  vitamin  D3.  This  is  a 
dose  large  enough  to  ensure  adequacy  without 
risking  toxicity.  Calcium  and  vitamin  D3  adminis- 
tration at  these  doses  do  not  need  medical  super- 
vision provided  that  subjects  with  nephrolithiasis 
are  excluded;  these  agents  are  available  over-the- 
counter  and  are  widely  self-administered. 

The  clinical  outcomes  of  interest  in  regard  to  effi- 
cacy are  the  incidence  of  fractures  at  all  sites,  and 
hip  fractures  in  particular,  and  the  incidence  of 
colorectal  cancer.  In  regard  to  safety,  the  inci- 
dence of  renal  calculi  is  of  interest. 

The  intermediate  outcomes  of  interest  are  height, 
bone  density,  and  possibly,  markers  of  bone  turn- 
over. 


Recruitment 

Age-eligible  (50  to  79  years)  women  will  be  invited 
to  attend  one  of  the  clinical  centers  for  a screen- 
ing visit.  Women  who  attend  visit  1 may  be  will- 
ing to  enter  the  clinical  trial  or  may  be  willing  to 
participate  in  the  observational  study  only.  A 
total  of  55,000  to  60,000  women  are  needed  for 
the  trial,  and  it  is  anticipated  that  100,000  will  be 
enrolled  in  the  observational  component  (grand 
total  155,000-160,000).  Approximately  45  centers, 
each  recruiting  about  1,300  participants  for  the 
trial  and  another  2,200  for  the  observation  compo- 
nent, will  be  required  to  recruit  the  women  over  a 
3-year  period.  Women  who  are  eligible  and  will- 
ing will  be  entered  into  the  trial,  and  women  who 
are  not  eligible  and/or  willing  will  be  entered  into 
the  observational  component  (described  subse- 
quently). 

Screening  Visit 

As  far  as  possible,  women  will  be  prescreened  for 
eligibility  and  willingness  to  participate  in  either 
the  trial  or  observational  components,  for  exam- 
ple, by  the  use  of  key  questions  on  postcards  or 
over  the  telephone.  Women  will  be  asked  to  fast 
for  12  hours  prior  to  the  clinic  visit.  Women  who 
attend  the  clinic  without  prior  contact  similarly 
will  be  initially  screened  to  ascertain  likely  eligi- 
bility and  interest.  If  women  were  not  fasting  at 
the  first  visit,  bloods  will  be  drawn  at  a subse- 
quent visit.  The  women  will  be  informed  about 
the  study  and  asked  to  complete  a short  demo- 
graphic questionnaire  and  a limited  informed  con- 
sent before  having  tests  started.  They  will  be 
asked  to  indicate  which  of  the  dietary  modifica- 
tion or  hormone  replacement  (or  both)  compo- 
nents they  are  willing  to  participate  in. 

Women  consenting  to  enter  the  clinical  trial  will 
have  baseline  psychosocial,  assessment  of  risk  fac- 
tors for  the  diseases  under  study,  dietary  pattern, 
laboratory  determinations  for  monitoring,  an  elec- 
trocardiogram, and  mammogram.  Repeat  visits 
will  be  made  semiannually  by  all  participants, 
mammograms  will  be  repeated  annually,  and  elec- 
trocardiograms every  3 years.  Women  random- 
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ized  to  estrogen  replacement  will  have  baseline 
and  annual  endometrial  aspirations. 

Safety  and  Toxicity  Monitoring 

Safety  and  toxicity  monitoring  will  be  conducted 
on  all  participants  on  return  clinic  visits.  An  inde- 
pendent Data  and  Safety  Monitoring  Board, 
appointed  by  the  Director  of  NIH,  will  periodi- 
cally review  the  trial  with  respect  to  recruitment, 
compliance  to  protocol,  compliance  to  interven- 
tion, clinical  outcomes,  and  participant  safety. 

This  group  will  make  recommendations  to  NIH 
concerning  the  continuation  or  early  termination 
to  part  or  all  of  the  trial.  The  number  of  interven- 
tions and  the  number  of  comparisons  for  efficacy 
and  safety  will  make  monitoring  this  trial  a com- 
plex undertaking.  In  a trial  with  multiple  end 
points,  it  is  difficult  to  devise  stopping  rules.  A rule 
that  is  appropriate  for  one  component  may  infringe 
on  the  success  of  another  component.  It  is  esti- 
mated that  the  interventions  will  require  9 years  to 
accumulate  sufficient  outcomes  to  provide  confi- 
dent estimates  of  effect.  Follow-up  for  an  addi- 
tional 5 years  is  envisaged  so  that  late  effects  of 
hormone  replacement  therapy  on  breast  and  endo- 
metrial cancer  can  be  monitored.  Compliance  to 
intervention  will  be  assessed  at  1 and  2 years  to 
allow  recommendations  regarding  the  further  con- 
tinuation of  each  of  the  components  of  the  trial. 
Interim  analyses  will  be  performed  by  the  coordi- 
nating center  for  use  by  the  Data  and  Safety  Mon- 
itoring Board.  The  Data  and  Safety  Monitoring 
Board  will  carefully  monitor  all  potential  side 
effects  and  adverse  effects,  with  special  attention 
to  some  subgroups  at  greater  risk  of  adverse  out- 
comes (e.g.,  women  with  a family  history  of  breast 
cancer)  and  make  appropriate  recommendations 
with  respect  to  patient  safety. 

Observational  Component 

There  is  general  recognition  that  too  few  mature 
women  have  been  studied  longitudinally  and  that 
major  questions  remain  about  prediction  of 
chronic  diseases  in  postmenopausal  women.  This 
initiative  and  particularly  the  recruitment  for  the 


clinical  trial  component  present  an  opportunity  to 
accumulate  a large  cohort  of  women,  to  follow 
them,  and  to  determine  the  predictors  and  biologi- 
cal markers  of  disease.  Integration  of  these  obser- 
vational studies  into  the  trial  component  is  an 
efficient  and  effective  way  to  achieve  the  following 
objectives: 

1.  Screen  individuals  for  participation  in  the  ran- 
domized clinical  trials. 

2.  Develop  risk-factor  analyses  for  cardiovascular 
disease,  cancer,  and  osteoporosis. 

3.  Conduct  surveillance  of  deaths  and  hospital 
admissions  for  cardiovascular  disease,  cor- 
onary heart  disease,  stroke,  cancer,  and 
fractures.  Assess  psychosocial,  including 
quality  of  life,  changes  over  time. 

4.  Use  the  case-control  approach  to  study  the  link 
between  subclinical  markers  and  clinical 
disease. 

Study  Population 

All  age-eligible  women  (50  to  79  years)  will  be 
enrolled  in  the  observational  study.  It  is  esti- 
mated that  about  one-third  of  all  women  screened 
will  enter  the  clinical  trial  (55,000-60,000),  and 
the  other  two-thirds  will  enter  the  observational 
study  (100,000).  The  observational  study  will 
include  those  women  who  are  ineligible,  unable, 
or  unwilling  to  participate  in  the  intervention 
trial.  At  minimum,  much  of  the  same  baseline 
data  and  follow-up  will  be  available  as  for  the  clin- 
ical trial  participants.  Informed  consent  will  be 
obtained  to  collect  information  and  a blood  speci- 
men. Blood  obtained  from  all  volunteers  will  be 
separated  into  fractions  and  stored  frozen  for 
future  analysis. 

Women  of  all  races,  ethnic  groups,  and  socioeco- 
nomic levels  will  be  included.  Stratification  of 
recruitment  on  a 10-year  age  group  is  proposed  to 
meet  trial  needs  and  to  ensure  that  adequate 
numbers  of  events  will  occur  during  the  first  few 
years  of  follow-up. 

Women  for  more  detailed  baseline  and  follow-up 
examinations  may  be  recruited  at  field  centers 
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that  propose  to  undertake  this  component  of  the 
study  and  that  have  the  necessary  expertise  and 
resources. 

Study  Design 

The  Observational  Study  is  a longitudinal  pro- 
spective observational  study  of  a large  cohort  of 
50-  to  79-3'ear-old  women.  Information  collected 
at  entry  to  the  study  will  be  used  for  cross-sec- 
tional or  prevalence  data  analysis. 

Baseline  assessments  will  include  personal  medi- 
cal history,  psychosocial  assessment,  and  physical 
measurements.  Blood  will  be  obtained  and  sepa- 
rated into  aliquots  of  red  cells,  white  cells,  and 
sera  and  stored  at  -70°C  for  future  analysis. 

A subsample  of  women  in  the  observational 
cohort  will  be  reexamined  at  3 years  after  initial 
examination.  This  will  provide  an  assessment  of 
change  in  physiological  measurements  and  pro- 
vide an  opportunity  to  link  these  changes  to  dis- 
ease development.  A more  detailed  psychosocial 
assessment  will  be  done  at  this  visit. 

All  women  will  be  followed  by  mailed  question- 
naires and  through  the  National  Death  Index  to 
ascertain  hospitalizations  and  deaths  attributed 
to  cardiovascular  diseases,  cancer,  fractures,  and 
other  causes.  In  areas  covered  by  state  cancer  reg- 
isters or  SEER  data,  incident  cases  of  cancer  can 
be  found. 

As  new  events  are  detected,  nested  case-compari- 
son studies  will  be  undertaken  to  detect  associa- 
tions between  biochemical,  psychosocial,  genetic, 
or  pathophysiological  characteristics  and  events 
of  interest. 

Funding  and  Management  of  the 
Study 

This  research  will  be  supported  through  the  con- 
tract mechanism.  A solicitation  for  proposals  will 
be  announced,  and  investigators  will  be  invited  to 
respond  according  to  specifications  in  this 


request.  These  proposals  will  be  reviewed  competi- 
tively. Selection  criteria  will  be  weighted  to 
ensure  adequate  representation  of  minorities, 
rural  areas,  and  geographic  regions.  The  coordi- 
nating center  and  15  clinical  centers  will  initially 
be  selected,  and  these  will  form  a vanguard  which 
will  develop  the  study  protocol  and  test  and 
streamline  recruitment,  management,  and  inter- 
vention strategies.  The  remainder  of  the  clinical 
centers  will  subsequently  be  solicited  and  selected 
and  will  begin  recruitment  approximately  1 year 
after  the  vanguard  centers.  It  is  estimated  that  1 
coordinating  center  and  45  clinical  centers  will 
eventually  be  funded  and  constitute  the  full 
phase  of  the  studies.  Solicitation  for  the  coordinat- 
ing center  and  15  vanguard  clinical  centers  was 
completed  on  June  30,  1992.  When  these  centers 
have  been  selected,  the  final  protocol  will  be  devel- 
oped collaboratively,  and  common  recruitment 
and  training  programs  will  be  set  up.  Recruit- 
ment, randomization,  and  measurement  will 
begin. 

The  development  of  this  plan  and  the  subsequent 
management  of  the  study  will  be  coordinated  by 
the  Office  of  Disease  Prevention  and  Office  of 
Research  on  Women’s  Health,  both  of  which  are 
under  the  Office  of  the  Director,  NIH.  An  over- 
sight committee  made  up  of  persons  having  a 
broad  range  of  relevant  expertise  and  background 
will  review  and  monitor  progress  and  conduct  of 
all  aspects  of  the  studies.  This  committee  will 
report  to  the  Director  of  NIH.  Separate  Data  and 
Safety  Monitoring  Boards  will  be  set  up  for  the 
Clinical  TriaPObservational  component  and  for 
the  Community  Trial. 

These  committees  will  meet  about  every  6 months 
to  monitor  the  progress  of  recruitment;  status  of 
data  management,  toxicity,  and  adverse  effects; 
and  evidence  of  efficacy.  They  will  recommend  to 
the  Director  of  NIH  whether  to  continue  or  stop 
the  studies. 
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American  College  of  Clinical  Pharmacy 

Robert  M.  Elenbaas,  Pharm.D.,  F.C.C.P. 

Executive  Director 

Suite  380 

3101  Broadway 

Kansas  City,  Missouri  64111 

(Rosalie  Sagraves,  Pharm.D.,  testifying) 

(The)  American  College  of  Obstetricians  and 
Gynecologists 

Kathy  Bryant 

Associate  Director,  Government  Relations 
409  Twelfth  Street,  S.W. 

Washington,  D.C.  20024-2188 

(Luella  Klein,  M.D.,  F.A.C.O.G.,  testifying) 

American  College  of  Rheumatology 

Amanda  L.  Spitler 
Government  Affairs  Representative 
Suite  150 

60  Executive  Park  South 

Atlanta,  Georgia  30329 

(Barbara  Needleman,  M.D.,  testifying) 


(The)  American  Fertility  Society 

Robert  D.  Visscher,  M.D. 

Medical  Director 
Suite  200 

2140  Eleventh  Avenue  South 
Birmingham,  Alabama  35205-2800 
(Marian  Damewood,  M.D.,  testifying) 

American  Heart  Association 

Scott  Ballin,  J.D. 

Vice  President  and  Legislative  Counsel 
Suite  360 

1250  Connecticut  Avenue,  N.W. 

Washington,  D.C.  20036 
(John  C.  LaRosa,  M.D.,  testifying) 

American  Medical  Women’s  Association,  Inc. 

Lois  Schoenbrun 
Deputy  Executive  Director 
Suite  400 

801  North  Fairfax  Street 

Alexandria,  Virginia  22314 

(Roselyn  Payne  Epps,  M.D.,  M.P.H.,  testifying) 

American  Nurses’  Association 

Barbara  Redman,  Ph.D.,  R.N.,  F.A.A.N. 

Department  of  Congressional  and  Agency  Relations 
Suite  200 

1101  Fourteenth  Street,  N.W. 

Washington,  D.C.  20005 
(Dr.  Redman  testifying) 


American  College  of  Surgeons 

Paul  A.  Ebert,  M.D.,  F.A.C.S. 

Director 

55  East  Erie  Street 
Chicago,  Illinois  60611 

(Margaret  F.  Longo,  M.D.,  F.A.C.S.,  testifying) 
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(The)  American  Psychological  Association 
and  the  Federation  of  Behavioral, 
Psychological  and  Cognitive  Sciences 

Barbara  J.  Calkins,  APA 

Claudia  Feller,  FBPCS 

1200  Seventeenth  Street,  N.W. 

Washington,  D.C.  20036 
(Gwen  Keita,  Ph.D.,  testifying) 

American  Public  Health  Association 

Charles  P.  Schade,  M.D.,  MP.H. 

Associate  Executive  Director 
Professional  Affairs  Division 
1015  Fifteenth  Street,  N.W. 

Washington,  D.C.  20005 

(Carol  S.  Weisman,  Ph.D.,  testifying) 

American  Society  for  Microbiology 

Janet  Shoemaker 
Assistant  Director,  Public  Affairs 
1325  Massachusetts  Avenue,  N.W. 

Washington,  D.C.  20005 
(Gail  Cassell,  Ph.D.,  testifying) 

American  Society  of  Clinical  Oncology 

Stacey  Beckhardt 
Director,  Government  Relations 
Suite  1100 

750  Seventeenth  Street,  N.W. 

Washington,  D.C.  20006 
(Jane  Henney,  M.D.,  testifying) 

Association  for  Women  in  Science 

Stephanie  J.  Bird,  Ph.D. 

President 
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1522  K Street,  N.W. 

Washington,  D.C.  20005 
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Breast  Cancer  Action  Group 

Virginia  Soffa,  M.Ed. 

President 
P.O.  Box  5605 
Burlington,  Vermont  05402 
(Ms.  Soffa  testifying) 

(The)  Breast  Cancer  Coalition 

Susan  Love,  M.D. 

Director,  Faulkner  Breast  Center 
1153  Centre  Street 
Jamaica  Plain,  Massachusetts  02130 
(Dr.  Love  testifying) 

Cancer  Patients  Action  Alliance,  Inc. 

Beverly  Zakarian 
President 
26  College  Place 
Brooklyn,  New  York  11210 
(Ms.  Zakarian  testifying) 


Center  for  Women’s  Policy  Studies 

Leslie  R.  Wolfe,  Ph.D. 

Executive  Director 
Suite  508 

2000  P Street,  N.W. 

Washington,  D.C.  20036 
(Dr.  Wolfe  testifying) 

COGS  Women’s  Support  Group 

Mary  G.  Bonk,  R.N. 

225  Glencourtney  Drive,  N.E. 

Atlanta,  Georgia  30328 
(Ms.  Bonk  testifying) 

Consortium  of  Social  Science  Associations 

Judith  D.  Auerbach,  Ph.D. 

Government  Liaison 
Suite  836 

1522  K Street,  N.W. 

Washington,  D.C.  20005 
(Dr.  Auerbach  testifying) 

DES  Action  USA 

Nora  Cody 

Executive  Director 

Suite  510 

1615  Broadway 

Oakland,  California  94612 

(Margaret  Lee  Braun  testifying) 

Endometriosis  Alliance  of  Metropolitan 
Washington,  Inc. 

Lea  Christy  Sloan 
Member,  Board  of  Directors 
P.O.  Box  11695 
Washington,  D.C.  20008 
(Binaifer  Davar  testifying) 

Endometriosis  Association 

Mary  Lou  Ballweg 
President  and  Executive  Director 
International  Headquarters 
8585  North  76th  Place 
Milwaukee,  Wisconsin  53223 
(Ms.  Ballweg  testifying) 

Endometriosis  Institute  of  Oregon 

Debra  Redwine,  CPA 

Deputy  Director  and  Comptroller 
2190  N.E.  Professional  Court 
Bend,  Oregon  97701 
(Ms.  Redwine  testifying) 

F amily  Health  International 

William  P.  Schellstede 

Executive  Vice  President 
P.O.  Box  13950 

Research  Triangle  Park,  North  Carolina  27709 
(Arlene  McKay,  Ph.D.,  testifying) 
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(The)  Federation  of  Behavioral, 
Psychological  and  Cognitive  Sciences  and 
The  American  Psychological  Association 

Barbara  J.  Calkins  (APA) 

Claudia  Feller  (FBPCS) 

1200  Seventeenth  Street,  N.W. 

Washington,  D.C.  20036 
(Gwen  Keita,  Ph.D.,  testifying) 

(The)  Feminist  Majority  Foundation 

Eleanor  Smeal 
President 
Suite  704 

1600  Wilson  Boulevard 
Arlington,  Virginia  22209 
(Ms.  Smeal  testifying) 

GMHC-Gay  Men’s  Health  Crisis,  Inc. 

Catherine  A.  Lynch 

Policy  Associate 
129  West  20th  Street 
New  York,  New  York  10011-0022 
(Ms.  Lynch  testifying) 

HIV  Center  for  Clinical  and  Behavioral 
Studies 

Anke  A.  Ehrhardt,  Ph.D. 

Professor  and  Director 

New  York  State  Psychiatric  Institute 

722  West  168th  Street 

New  York,  New  York  10032 

(Dr.  Ehrhardt  testifying) 

Institute  of  Medicine  Food  and  Nutrition 
Board 

Catherine  E.  Woteki,  Ph.D.,  R.D. 

Director 

National  Academy  of  Sciences 
2101  Constitution  Avenue,  N.W. 

Washington,  D.C.  20418 
(Dr.  Woteki  testifying) 

Institute  for  Research  on  Women’s  Health 

Margaret  Jensvold,  M.D. 

Director 
Suite  109 

1616  Eighteenth  Street,  NW. 

Washington,  D.C.  20009 
(Dr.  Jensvold  testifying) 

Interstitial  Cystitis  Association 

Debra  Slade 
Executive  Director 
P.O.  Box  1553 
Madison  Square  Station 
New  York,  New  York  10159 
(Vicki  Ratner,  M.D.,  testifying) 


Interstitial  Cystitis  Association  of 
America,  Inc. 

Lana  Fayman 

Board  Member 

P.O.  Box  151323 

San  Diego,  California  92175 

(Elizabeth  White  testifying) 

Keys-Page  Media  Group 

Marilyn  Keys  and  Laura  Page 

Owners 

4916  Ellensburg 
Dallas,  Texas  75244-7625 
(Ms.  Keys  testifying) 

(The)  Lupus  Foundation  of  America,  Inc. 

John  M.  Huber 
Executive  Director 
Suite  180 

Four  Research  Place 
Rockville,  Maryland  20850-3226 
(Barbara  D.  Butler  testifying) 

Lynne  Warrick  Enterprises,  Inc. 

Lynne  Warrick 
President 
Suite  105 

8350  Greensboro  Drive 
McLean,  Virginia  22102 
(Ms.  Warrick  testifying) 

Magee-Womens  Hospital 

Irma  E.  Goertzen 
President  and  Chief  Executive  Officer 
Forbes  Avenue  and  Halket  Street 
Pittsburgh,  Pennsylvania  15213 
(Ms.  Goertzen  testifying) 

NAACOG — The  Organization  for  Obstetric, 
Gynecologic,  and  Neonatal  Nurses 

Jette  Engstrom 

409  Twelfth  Street,  S.W. 

Washington,  D.C.  20024-2191 

(Carolyn  M.  Sampselle,  Ph.D.,  R.N.C.,  testifying) 

(The)  National  Association  of  Women’s 
Health  Professionals 

Patty  Looker 
Executive  Director 
Suite  700 
500  Davis  Street 
Evanston,  Illinois  60201 
(Ms.  Looker  testifying) 

(The)  National  College  of  Chiropractic 

Dr.  Patricia  Brennan 

Dean  of  Research 

200  East  Roosevelt  Road 

Lombard,  Illinois  60148-4583 

(Marion  McGregor,  D.C.,  M.Sc.,  testifying) 
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V. 


National  Headache  Foundation 

Suzanne  E.  Simons 

Director,  Administration  and  Development 
5252  North  Western  Avenue 
Chicago,  Illinois  60625 
(Ms.  Simons  testifying) 

National  Organization  for  Women,  Inc. 

Molly  Yard 
President 
Suite  700 

100  Sixteenth  Street,  N.W. 

Washington,  D.C.  20036-5705 
(Patricia  Ireland  testifying) 

National  Osteoporosis  Foundation 

Sandra  C.  Raymond 

Executive  Director 
Suite  602 

2100  M Street,  N.W. 

Washington,  D.C.  20037 
(Ms.  Raymond  testifying) 

National  Sjogren’s  Syndrome  Association 

Barbara  Henry 

President 

3201  West  Evans  Drive 
Phoenix,  Arizona  85023 
(Ms.  Henry  testifying) 

National  Women’s  Health  Network 

Cynthia  Pearson 
Program  Director 
1325  G Street,  N.W. 

Washington,  D.C.  20005 
(Beverly  F.  Baker  testifying) 

National  Women’s  Health  Resource  Center 

Norene  Pease 
Executive  Director 
2440  M Street,  N.W. 

Washington,  D.C.  20037 
(Deborah  I.  Dingell  testifying) 

North  County  Coastal  San  Diego  CFID 
Support  Group 

Meghan  Shannon 
Member 
P.O.  Box  1135 
Cardiff,  California  92007 
(Ms.  Shannon  testifying) 

Northern  California  Breast  Cancer 
Organization 

Sheila  Swanson  R.N. 

Founder 

19305  Crisp  Avenue 
Saratoga,  (California  95070 
(Ms.  Swanson  testifying) 


Nursing  Network  on  Violence  Against 
Women 

Jacquelyn  C.  Campbell,  Ph.D.,  R.N.,  F.A.A.N. 

Associate  Professor 

Wayne  State  University  College  of  Nursing 
5557  Cass  Avenue 
Detroit,  Michigan  48202 
(Dr.  Campbell  testifying) 

(The)  Older  Women’s  League 

Joan  Kuriansky 
Executive  Director 
Suite  300 

730  Eleventh  Street,  N.W. 

Washington,  D.C.  20001-4512 
(Ms.  Kuriansky  testifying) 

Paralyzed  Veterans  of  American  Spinal 
Cord  Research  Foundation 

Cheryl  M.  Chanaud,  Ph.D. 

Director  of  Research  and  Education 
Medical  and  Research  Affairs  Department 
806  Eighteenth  Street,  N.W. 

Washington,  D.C.  20006 
(Dr.  Chanaud  testifying) 

Scleroderma  Research  Foundation 

Robin  Monsky 

Chairperson,  Board  of  Directors 

Pueblo  Medical  Commons 

Suite  307 

2320  Bath  Street 

Santa  Barbara,  California  93105 

(Ms.  Monsky  testifying) 

Sjogren’s  Syndrome  Foundation,  Inc. 

Elaine  K.  Harris 
Executive  Director 
382  Main  Street 

Fort  Washington,  New  York  11050 
(Kathy  Hammitt  testifying) 

Society  for  the  Advancement  of  Women’s 
Health  Research 

Maria  Bustillo,  M.D. 

Board  Member 
Suite  801 

1601  Connecticut  Avenue,  N.W. 

Washington,  D.C.  20009 
(Dr.  Bustillo  testifying) 

Systemic  Lupus  Erythematosus 

Sharon  Grant-Henry,  Ph.D. 

P.O.  Box  2980 

Princeton,  New  Jersey  08543 
(Dr.  Grant-Henry  testifying) 

(The)  TMJ  Association,  Ltd. 

Theresa  A.  Cowley 
6418  West  Washington  Boulevard 
Wauwatosa,  Wisconsin  53213 
(Ms.  Cowley  testifying) 
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(The)  Traditional  Acupuncture  Institute,  Inc. 

Claire  Monod  Cassidy,  Ph.D. 

Suite  100 

American  City  Building 
Columbia,  Maryland  21044 
(Dr.  Cassidy  testifying) 

University  of  California,  San  Francisco 
Veterans  Affairs  Medical  Center 

Allen  I.  Arieff,  M.D.,  F.A.C.P.,  Professor 

Cosmo  L.  Fraser,  M.D.,  Assistant  Professor 

Geriatrics  Division  (lllG) 

4150  Clement  Street 

San  Francisco,  California  94121 

(Drs.  Arieff  and  Fraser  testifying) 

University  of  Cincinnati  Health  Science 
Center 

Mary  Jane  Jesse,  M.D. 

Associate  Senior  Vice  President  and  Associate  Provost  for 
Health  Education 
Health  Professions  Building 
Cincinnati,  Ohio  45267-0663 
(Dr.  Jesse  testifying) 

(The)  University  of  Texas  M.D.  Anderson 
Cancer  Center 

Charles  A.  LeMaistre,  M.D.,  President 

Margaret  L.  Kripke,  Ph.D.,  Chair 

Women’s  Faculty  Organization 

Texas  Medical  Center 

1515  Holcombe  Boulevard 

Houston,  Texas  77030 

(S.  Eva  Singletary,  M.D.,  testifying) 

Whitman- Walker  Clinic,  Inc. 

Patricia  D.  Hawkins,  Ph.D. 

Deputy  Administrator 
1407  S Street,  N.W. 

Washington,  D.C.  20009 
(Dr.  Hawkins  testif3dng) 

Women’s  Community  Cancer  Project  of 
Boston/Cambridge,  Massachusetts 

Ellen  Crowley  Overlan 

Member 

250  Beacon  Street 
Boston,  Massachusetts  02116 
(Ms.  Overlan  testifying) 

Women’s  Health  Focus 

Joanne  Hughes,  R.N.,  M.Ed. 

Program  Coordinator 
Rockingham  Memorial  Hospital 
235  Cantrell  Avenue 
Harrisonburg,  Virginia  22801 
(Ms.  Hughes  testifying) 


Women’s  International  Public  Health 
Network 

Naomi  Baumslag,  M.D.,  M.P.H. 

President 

7100  Oak  Forest  Lane 
Bethesda,  Maryland  20817 
(Dr.  Baumslag  testifying) 

Written  Testimony  Submitted 
for-the -Record 

Organizations 

American  Pharmaceutical  Association 

Joan  Zaro 

Senior  Vice  President 

2215  Constitution  Avenue,  N.W. 

Washington,  D.C.  20037 

Center  for  Women’s  Health 

Debra  Hutmacher,  Director 

Mary  Lang  Carney,  M.D. 

St.  Francis  Hospital 
1800  Sherman  Place 
Evanston,  Illinois  60201 

Centre  for  Women’s  Progress 

Theresa  D.  Tilker,  L.C.S.W. 

Victoria  Aulisio 
Diane  Powell,  M.D. 

Charlotte  Crucean,  Ph.D. 

2450  Tamara  Lane 

San  Marcos,  California  92069 

Committee  for  Research  on  Women  and 
Gender 

Alice  J.  Dan,  Ph.D. 

Chair 

College  of  Nursing 
University  of  Illinois  at  Chicago 
845  South  Dames  Avenue 
Chicago,  Illinois  60612 

Duke  University  Medical  Center 

Marcia  E.  Herman- Giddens,  P.A.,  M.P.H. 

Assistant  Clinical  Professor 
Duke  Child  Protection  Team 
Durham,  North  Carolina  27710 

(The)  Forum  on  Breast  Cancer  Screening  in 
Older  Women 

Mary  E.  Costanza,  M.D. 

Chair 

Department  of  Medicine 
University  of  Massachusetts 
55  Lake  Avenue  North 
Worchester,  Massachusetts  01655 
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Jonsson  Comprehensive  Cancer  Center 

Ellen  R.  Gritz,  Ph.D. 

Professor-in-Residence 
Department  of  Surgery 
Director 

Division  of  Cancer  Control 
University  of  California,  Los  Angeles 
Suite  711 

1100  Glendon  Avenue 

Los  Angeles,  California  90024-3511 

Linda  Pollin  Foundation 

Irene  Pollin 

President 

National  Coalition  for  Cancer  Survivorship 

Barbara  J.  Carter,  R.N.,  D.N.Sc. 

Member,  Board  of  Directors  and  Chair,  Research  Committee 
Suite  295 

1700  Rockville  Pike 
Rockville,  Maryland  20852 

National  Organization  for  Women 
Montgomery  County  Chapter 

Patricia  A.  Martin 
President 
P.O.  Box  2301 
Rockville,  Maryland  20852 

Ohio  State  University 

Steven  G.  Gahbe,  M.D. 

Professor  and  Chairman 

Department  of  Obstetrics  and  Gynecology 

Fifth  Floor,  Means  Hall 

1654  Upham  Drive 

Columbus,  Ohio  43210-1228 

Simon  Fraser  University 

Theodore  D.  Sterling 

Professor 

Program  of  Computational  Epidemiology 
School  of  Computing  Science 
Burnaby,  British  Columbia  V5A  1S6 
Canada 

United  Scleroderma  Foundation 

Annette  Scalone 
730  Thompson  Road 
Kangaroo  Beach 
Stevensville,  Maryland  21666 

University  of  Amsterdam 

Fransje  W.  van  der  Waals,  M.D. 

Women’s  Health  Studies  Department 
Faculty  of  Medicine 
Meibwegdreef  15 
1105  AZ  Amsterdam 

University  of  Illinois  at  Chicago 

Susan  M.  Poslunsky,  R.N.,  Ph.D. 

College  of  Nursing 
Chicago,  Illinois  60612 


Virginia  Breast  Cancer  Foundation 

Mary  Jo  Ellis  Kahn 
President 

Women’s  Health  Focus 

JoAnne  Hughes,  R.N.,  M.Ed. 

738  South  Main 
Harrisonburg,  Virginia  22801 

Individuals 

Sandra  Altman 
6200  Wilson  Boulevard 
Falls  Church,  Virginia  22044 

Barbara  Aschenbrenner 
2743  Peach  wood  Terrace 
St.  Louis,  Missouri  63117 

Dora  Bertram 
1108  East  Linden 
St.  Louis,  Missouri  63117 

Louisa  M.  Donovan 

17  North  Taylor 

St.  Louis,  Missouri  63108 

Diane  Farley 

Mabel  R.  Kyle 

Judy  Storey  Maritato 
3708  Carrington  Court 
Mount  Laurel,  New  Jersey  08054 

Pamela  Mayse 
Suite  575 
55  Westport  Plaza 
St.  Louis,  Missouri  63146 

Jeanne  Robertson 
634  Yeddo 

Webster  Groves,  Missouri  63119 

Jan  L.  Rothermich 
8733  Florence  Avenue 
St.  Louis,  Missouri  63144 

Vicki  Salsman 

1111  North  Harrison  Avenue 

St.  Louis,  Missouri  63122 

Luci  Scott 
120  Watergate 

Maple  Shade,  New  Jersey  08052 

Martha  L.  Whitney 
10612  Oak  Place 
Fairfax,  Virginia  22030 

Pamela  L.  Wilson 
4646  Vixen  Circle 
Pacific,  Missouri  63069 
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Workshop  on  Opportunities  for 
Research  on  Women’s  Health 

September  4-6, 1991 
Marriott’s  Hunt  Valley  Inn 
Hunt  Valley,  Maryland 


Agenda 


Wednesday,  September  4 

8:00  a.m. 

Welcome 

Ruth  L.  Kirschstein,  M.D. 

Acting  Director,  Office  of  Research  on  Women’s 
Health 

8:15  a.m. 

The  Congressional  Caucus  for 
Women’s  Issues 

Representative  Patricia  Schroeder  (D-Colorado) 

8:30  a.m. 

Overview  of  the  Status  of 
Women’s  Health 

Maureen  M.  Henderson,  M.D. 

9:15  a.m. 

Workshop  Objectives, 
Expected  Workshop 
Outcome,  and 
Working  Group  Report 

Workshop  Cochairs: 
William  R.  Hazzard,  M.D. 
Mary  Lake  Polan,  M.D. 

9:30  a.m. 

Discussion 

Ruth  L.  Kirschstein,  M.D. 

9:45  a.m. 

Charge  to  the  Life  Span 
Working  Groups 

Mary  Lake  Polan,  M.D. 

10:00  a.m. 

Break 
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Wednesday,  September  4 (continued) 

10:30  a.m.  Concurrent  Working 
Sessions:  Life  Span 

■ Birth  to  Young 
Adulthood 

■ Young  Adulthood  to 
Perimenopausal  Years 

■ Perimenopausal  Years 
to  Mature  Years 

■ Mature  Years 


12:00  p.m.  Luncheon 

Keynote  Address 

Research  on  Womens  Health: 
Expanding  the  Horizons  of 
Biomedical  Science 

1:30  p.m.  Continuation  of  Concurrent 

Working  Sessions:  Life  Span 

4:30  p.m.  Adjourn 

(Meeting  of  Life  Span  Cochairs  to 
prepare  working  group 
recommendations) 


Cochairs: 

Alain  Joffe,  M.D.,  M.P.H. 

Roselyn  Payne  Epps,  M.D. 

Cochairs: 

Gloria  E.  Sarto,  M.D.,  Ph.D. 

Judith  N.  Wasserheit,  M.D.,  M.P.H. 

Cochairs: 

Trudy  L.  Bush,  Ph.D.,  M.H.S. 

Katie  Miller-Bass,  M.D.,  M.H.S. 

Cochairs: 

Robert  Butler,  M.D. 

Elaine  A.  Leventhal,  M.D.,  Ph.D. 


Bernadine  Healy,  M.D. 

Director,  National  Institutes  of  Health 


Thursday,  September  5 

8:00  a.m.  Special  Issues  in  Biomedical 

Research  on  Women 

■ Issues  of  Recruiting 
and  Retaining  Study 
Participants  Among 
Special  Populations 

■ Ethical  and  Legal 
Issues 

■ Women’s  Health 
Advocacy 


Cochairs: 

Hortensia  Amaro,  Ph.D. 
Frank  G.  Standaert,  M.D. 

Diane  B.  Stoy,  R.N.,  M.A. 


Carol  Levine 


Jean  A.  King,  Ph.D. 
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Thursday,  September  5 (continued) 

9:30  a.m.  Brief  Presentations  and 

Discussion  of  Life  Span  Working 
Group  Recommendations 

10:30  a.m.  Charge  to  Crosscutting  William  R.  Hazzard,  M.D. 

Science  Working  Groups 

10:45  a.m.  Concurrent  Working  Sessions: 

Crosscutting  Science 


■ Reproductive  Biology 


■ Early  Developmental 
Biology 

■ Aging  Processes 


■ Cardiovascular 
Function  and  Disease 

■ Malignancy 


■ Immune  Function  and 
Infectious  Diseases 

12:00  p.m.  Luncheon 

Women  in  Science  Careers 


1:00  p.m.  Continuation  of  Concurrent 

Working  Sessions:  Crosscutting 
Science 


Cochairs: 

Ernst  Knobil,  Ph.D. 

Michelle  P.  Warren,  M.D. 

Cochairs: 

Brigid  L.M.  Hogan,  Ph.D. 

Jerome  F.  Strauss,  III,  M.D.,  Ph.D. 

Cochairs: 

Shiriki  K.  Kumanyika,  Ph.D.,  R.D.,  M.P.H. 
Ramon  Velez,  M.D.,  M.Sc. 

Cochairs: 

Thomas  B.  Clarkson,  D.V.M. 

Pamela  S.  Douglas,  M.D. 

Cochairs: 

Michele  K.  Evans,  M.D. 

Robert  C.  Young,  M.D. 

Cochairs: 

Thomas  C.  Quinn,  M.D.,  M.Sc. 

Patience  H.  White,  M.D. 


Shirley  M.  Tilghman,  Ph.D. 

Professor,  Department  of  Molecular  Biology 
Princeton  University 


4:00  p.m.  Adjourn 

(Meeting  of  Crosscutting  Science 
Cochairs  to  prepare  working 
group  recommendations) 
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Friday,  September  6 

8:00  a.m.  Presentations  and  Discussion 


9:00  a.m. 

of  Crosscutting  Science  Working 
Group  Recommendations 

Discussion  of  Common 
Themes  and  Priority 
Recommendations  for 
Opportunities  for  Research  on 
Women’s  Health 

10:30  a.m. 

Break 

11:00  a.m. 

Recommendations,  Priorities,  William  R.  Hazzard,  M.D. 

and  Common  Themes  for  Mary  Lake  Polan,  M.D. 

Opportunities  for  Research  on 
Women’s  Health 

12:30  p.m. 

Adjourn 

(Administrative  meeting  of  all 
Cochairs  and  ORWH  Staff  to 
discuss  process  for  submission  of 
draft  documents) 
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Workshop  on  Opportunities  for 
Research  on  Women^s  Health 

Marriott’s  Hunt  Valley  Inn 
Hunt  Valley,  Maryland 
September  4-6, 1991 

List  of  Attendees 

Nancy  E.  Adler 

Epidemiologist/Technical  Assistant 

Sexually  Transmitted  Diseases  Branch 

National  Institute  of  Allergies  and  Infectious  Diseases 

National  Institutes  of  Health 

Dyanne  D.  Affonso,  Ph.D.,  R.N. 

Professor 

Department  of  Family  Health  Care  Nursing 
University  of  California,  San  Francisco  School  of  Nursing 

Charlene  L.  Aguilar,  Ed.M. 

Assistant  Director 

Stanford  Center  for  Chicano  Research 
Stanford  University 

Cheryl  S.  Alexander,  Ph.D. 

Associate  Professor,  Maternal  and  Child  Health 

The  Johns  Hopkins  School  of  Hygiene  and  Public  Health 

Duane  F.  Alexander,  M.D. 

Director 

National  Institute  of  Child  Health  and  Human  Development 
National  Institutes  of  Health 

Linda  Alexander,  Ph.D. 

Assistant  Professor 
Department  of  Health  Education 
University  of  Maryland 


Marin  P.  Allen,  Ph.D. 

Chief 

Program  Planning  and  Health  Reports  Branch 

National  Institute  of  Child  Health  and  Human  Development 

National  Institutes  of  Health 

Hortensia  Amaro,  Ph.D. 

Associate  Professor 

Social  and  Behavioral  Sciences  Department 
Boston  University  School  of  Public  Health  in  tbe  School  of 
Medicine 

William  B.  Applegate,  M.D.,  M.P.H. 

Professor  of  Medicine  and  Preventive  Medicine 
Department  of  Preventive  Medicine 
University  of  Tennessee,  Memphis 

Margaret  Long  Arnold,  L.L.D. 

Manager,  Women’s  Activities 
Organization  of  Government 
American  Association  of  Retired  Persons 

Bertha  Atelsek 

Social  Science  Advisor 

PHS  Women’s  Task  Force  Representative  for  Agency  for 
Health  Care  Policy  and  Research 

Constance  W.  Atwell,  Ph.D. 

Deputy  Associate  Director  for  Extramural  and  Collaborative 
Programs 

National  Eye  Institute 
National  Institutes  of  Health 
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Shirley  P.  Bag  ley,  M.S. 

Assistant  Director  for  Special  Programs 
National  Institute  on  Aging 
National  Institutes  of  Health 

Susan  P.  Baker,  M.P.H. 

Professor 

Department  of  Health  Policy  and  Management 
Co-Director 

Injury  Prevention  Center 

The  Johns  Hopkins  University  School  of  Public  Health 

Vicki  V.  Baker,  M.D. 

Associate  Professor 

Gynecologic  Oncology 

University  of  Cincinnati  Medical  Center 

Mary  Lou  Ballweg 

President 

Endometriosis  Association 
International  Headquarters 

Barbara  Bartlik,  M.D. 

President 

Women’s  Medical  Association  of  New  York 

Anne  Bavier,  M.N.,  F.A.A.N. 

Health  Science  Administrator 

Agency  for  Health  Care  Policy  and  Research 

Frank  Bellino,  Ph.D. 

Health  Scientist  Administrator 
National  Institute  on  Aging 
National  Institutes  of  Health 

Lynda  C.  Bennett,  M.A. 

Acting  Chief 

Office  of  Science  Policy  and  Analysis 

National  Institute  of  Child  Health  and  Human  Development 
National  Institutes  of  Health 

Merton  R.  Bernfield,  M.D. 

Clement  A.  Smith  Professor  of  Pediatrics 
Professor  of  Anatomy  and  Cellular  Biology 
Harvard  Medical  School 

Linda  Bernhard,  Ph.D.,  R.N. 

Assistant  Professor 
Ohio  State  University 

Joan  E.  Blair,  R.N.,  M.P.H. 

Coordinator 

Women’s  Health  Initiative 

Office  of  Prevention,  Education,  and  Control 

National  Heart,  Lung,  and  Blood  Institute 

Mary  G.  Bonk,  R.N. 

COGS  Women’s  Support  Group 

Nancy  A.  Braymer,  J.D. 

Assistant  to  the  Scientific  Director 
Intramural  Research  Program 
Gerontology  Research  Center 
National  Institute  on  Aging 
National  Institutes  of  Health 

Janis  E.  Brose 

Project  Manager 

Capital  Consulting  Corporation 


Laura  Brown,  M.P.H.,  M.P.P. 

Program  Analyst 

Sexually  Transmitted  Diseases  Branch 

National  Institute  on  Allergy  and  Infectious  Diseases 

National  Institutes  of  Health 

Rebecca  Buckley,  M.D. 

J.  Buren  Sidbury  Professor  of  Pediatrics  and  Immunology 
Duke  University  Medical  Center 

Stephanie  Bursenos 

Assistant  Director  for  Program  Coordination 
Fogarty  International  Center 
National  Institutes  of  Health 

Trudy  L.  Bush,  Ph.D.,  M.H.S. 

Associate  Professor 
Department  of  Epidemiology 
School  of  Hygiene  and  Public  Health 
The  Johns  Hopkins  University 

Robert  N.  Butler,  M.D. 

Chairman 

Department  of  Geriatrics  and  Adult  Development 
Mt.  Sinai  Medical  Center 

Carlos  E.  Caban,  Ph.D.,  M.P.H. 

Extramural  Programs  Policy  Officer 
Office  of  Extramural  Programs 
Office  of  the  Director 
National  Institutes  of  Health 

Lisa  A.  Cannon-Albright,  Ph.D. 

Research  Assistant  Professor 
Department  of  Internal  Medicine 
University  of  Utah  School  of  Medicine 

Charles  C.J.  Carpenter,  M.D. 

Professor  of  Medicine 
Brown  University 
Miriam  Hospital 

Megan  Chambers 

American  Foundation  for  AIDS  Research 

Setsuko  Kuki  Chambers,  M.D. 

Associate  Professor 

Department  of  Obstetrics  and  Gynecology 
Yale  University  School  of  Medicine 

Debbie  Cimerman,  M.H.S.A. 

Assistant  to  the  Chief  Operating  Officer 
Brigham  and  Women’s  Hospital 

Dorothy  Cirelli 

Assistant  Hospital  Administration 
Warren  Grant  Magnuson  Clinical  Center 
National  Institutes  of  Health 

Marta  Clark,  M.P.A. 

Board  Member 

National  Association  of  Women’s  Health  Professionals 

Susan  M.  Clark,  M.A. 

Special  Assistant  to  the  Director 
Behavioral  Medicine  Branch 
National  Heart,  Lung,  and  Blood  Institute 
National  Institutes  of  Health 
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Thomas  B.  Clarkson,  D.V.M. 

Director 

Arteriosclerosis  Research  Center  and  Comparative  Medicine 
Clinical  Research  Center 

Bowman  Gray  School  of  Medicine  of  Wake  Forest  University 

Yohanna  Clevenger,  M.D. 

President  Elect 

Association  of  American  Indian  Physicians 

Lucretia  B.  Coffer 
Federal  Women’s  Program  Manager 
Office  of  the  Director 
Division  of  Equal  Opportunity 
National  Institutes  of  Health 

Barbara  A.  Cohn,  Ph.D.,  M.C.P. 

Senior  Research  Scientist 
California  Public  Health  Foundation 
Human  Population  Laboratory 

Lois  Ann  Colaianni 
Associate  Director  of  Library  Operations 
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Recommendations  for  Research 
on  Women  and  HIV  Infection 
National  Conference  on  Women 
and  HIV  Infection 


m he  first  National  Conference  on  Women 
and  HIV  Infection,  held  in  December  1990, 
was  sponsored  by  the  agencies  of  the  Pubhc  Health 
Service  (PHS).  Following  the  conference,  recom- 
mendations for  further  research  were  developed 
by  a core  group  of  community  health  care  provid- 
ers, advocates,  women  with  HIV  infection,  research- 
ers, and  PHS  representatives  who  participated  in 
conference  planning  and  followup  activities.  The 
draft  document  was  circulated  to  additional  com- 
munity members,  and  their  comments  have  been 
incorporated  into  the  following  recommendations 
that  will  be  made  available  to  PHS  agencies  for 
their  use  in  planning  programs  and  research  rele- 
vant to  women  and  HIV  infection. 

Central  to  these  recommendations  is  the  recogni- 
tion that  the  multiple  problems  faced  by  women 
with  HIV  infection  present  a challenge  that  can 
be  met  only  through  increased  attention  to  psy- 
chosocial and  behavioral  as  well  as  biomedical 
research  needs.  This  effort  will  require  increased 
collaboration  between  government  agencies  and 
formally  established  partnerships  among  govern- 
ment agencies,  traditional  academic  research 
facilities,  and  community  groups. 


General  Recommendations 

1.  Enhance  the  existing  effort  to  inform  Scientific 
Review  Administrators  (SRA)  and  study  sec- 
tion members  about  the  need  to  include  women 
and  minorities  in  clinical  trials  by  increasing 
their  competency  to  identify  the  special  needs 
of  women  and  minorities  who  are  at  risk  for 
and  infected  with  HIV.  Conduct  training  of 
institute  staff  on  culturally  appropriate  meth- 
ods and  philosophies  that  support  the  inclusion 
of  women  and  people  of  diverse  ethnic  and  cul- 
tural groups  in  HIV/AJDS  research. 

2.  Facilitate  the  ongoing  review  of  existing  policies 
and  consideration  of  new  policies  to  increase 
the  inclusion  of  women  (pregnant  and  non- 
pregnant) in  clinical  drug  trials  and  to  pro- 
mote gender-specific  research  in  all  phases  of 
drug  development. 

3.  Support  research  that  incorporates  such  charac- 
teristics as  participation  of  women  in  clinical 
drug  trials  and  HIV/AIDS  research;  partner- 
ships with  community  organizations,  commu- 
nity advisory  boards,  community  updates  of 
research  progress,  and  community  feedback 
mechanisms;  integrated  research,  treatment. 
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Figure  1. 

Trends  in  Physician  Consultations  for 
Infertility  (U.S.  1966-88)* 
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Figure  2. 

Estimated  Number  of  Ectopic  Pregnancies 
United  States^  1970-1987 


1970> 


1975i 

198o! 

198s! 

1937! 


0 15  30  45  60  75  90 


Number  of  Ectopic  Pregnancies/1,000 


Source:  National  Hospital  Discharge  Survey,  National  Center  tor  Health  Statistics. 


agement,  transportation,  and  child  care);  and 
community-based  and  street  outreach  to  enroll 
women  in  clinical  and  prevention  studies. 


Representatives  of  the  population  being  stud- 
ied should  be  included  on  the  research  team. 

4.  Provide  supplemental  funding  on  regular  research 
project  grants  to  increase  the  number  of  women, 
minorities,  and  primary  care  providers  partici- 
pating in  research  on  women  and  HIV  infection. 

5.  Provide  information  to  the  community  on 
research  opportunities,  criteria  for  review  of 
grant  applications,  and  research  findings,  in  a 
timely  manner. 

6.  Priority  should  be  given  to  applicants  who 
demonstrate  substantive  involvement  and  col- 
laboration with  community  physicians,  allied 
health  service  providers,  and  community  ser- 
vice providers  in  review  criteria  for  clinical  tri- 
als, epidemiologic  studies,  and  other  research 
activities  targeted  to  women  and  minorities. 

7.  Develop  a program  involving  PHS  and  particu- 
larly NIH  staff  to  provide  advice  and  technical 
assistance  to  community-based  organizations 
for  development  and  preparation  of  grant 
applications  for  HIV/AIDS  research.  Provide 
funds  and  assistance  for  data  collection. 

8.  Establish  a mechanism  for  development  of  col- 
laborative activities,  partnerships,  and  initia- 
tives on  HIV  in  women  involving  patient  ad- 
vocates, PHS  staff,  researchers,  physicians, 
and  “front  line”  health  and  social  service 
providers. 

9.  Emphasize  the  term  HIV  infection  (rather  than 
AIDS)  in  education/prevention  activities  and 
focus  prevention  efforts  on  HIV  as  a sexually 
transmitted  infection.  Incorporate  concepts  of 
class,  gender,  literacy  level,  and  multicultural 
values  and  belief  systems  into  research  meth- 
odology and  programs. 

10.  Establish  a national  clearinghouse  on  women’s 
health  to  educate  the  public,  collect  and  dissem- 
inate resource  information,  and  provide  an 
updated  directory  of  ongoing  research  activi- 
ties and  community  programs  on  all  aspects 
of  women’s  health,  including  HIV/AIDS. 
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Biomedical/Behavioral/Psychosocial 

Recommendations 

While  there  are  still  many  gaps  in  knowledge  and 
treatment  of  HIV/AIDS  in  minority,  impoverished, 
and  injection  drug-using  populations  in  which  HIV- 
infected  women  are  frequently  represented,  the  fol- 
lowing recommendations  apply  specifically  to  women. 

Transmission  Studies  and  HTV 
Prevention  Needs: 

a.  HIV  transmission  studies  (male  to  female, 
female  to  male,  female  to  female)  to  examine 
the  role  of  co-infections  and  other  cofactors  of 
transmission  (e.g.,  STDs,  age),  especially 
those  that  may  increase  transmission  via  the 
female  genital  tract. 

b.  Study  and  develop  better  barrier/contraceptive 
methods  (e.g.,  condoms  vs.  female-controlled 
methods)  and  viricides  that  are  effective,  safe, 
and  acceptable  to  women;  especially  needed 
are  methods  that  are  woman-controlled  and 
may  be  used  without  detection  by  their  sexual 
partners. 

c.  Further  study  behavioral  interventions  that 
emphasize  the  male  role  in  primary  preven- 
tion of  STDs  and  HIV  infection. 

d.  Further  study  the  effect  of  antiretrovirals  on 
transmission  factors  (e.g.,  viral  load,  change 
in  CD4-I-  counts  over  time)  in  pregnant  and 
nonpregnant  women. 

e.  Improve  and  expand  studies  of  chemical  depen- 
dency that  underlies  HIV  risk  behavior  in 
women,  addressing  the  following  issues: 

• Development  of  effective  therapies  and 
pharmaceutical  interventions  to  treat  chem- 
ical dependency  that  do  not  impair  mother- 
child  relationships  (e.g.,  physical  separation, 
incapacitation  due  to  chemical  therapeutics). 


• Qualitative  and  quantitative  research  into 
all  phases  of  chemical  dependency  in 
women,  including  initiation,  habituation, 
tolerance,  and  relapse. 

• Studies  of  the  relationship  between  chemi- 
cal dependency,  sexual  behavior,  and  HIV 
prevention  practices  of  women  that  employ 
a multicultural  perspective  sensitive  to  the 
values  and  beliefs  of  diverse  minority  and 
immigrant  populations. 

• Evaluation  of  existing  needle  exchange  and 
needle  disinfection  programs  for  relevance 
to  women. 

f.  Further  study  the  seroprevalence  and  unique 
HIV  prevention  needs  of  subgroups  of  women 
(preadolescent  and  adolescent  women;  incest 
and  abuse  survivors;  lesbians;  women  in  pris- 
ons, mental  institutions,  and  homeless  shelters; 
disabled  women;  illiterate  and  non-English- 
speaking  women). 

g.  Develop  more  specific  ethnic  identifiers  to  differ- 
entiate between  Hispanic  and  Asian  sub- 
groups (to  help  with  community  participation, 
research  recruitment,  education,  etc.). 

h.  Evaluate  current  HIV  prevention/behavioral 
change  programs  to  improve  the  gender  rele- 
vance and  cultural  competence  of  such  programs. 

i.  Utilize  STD  laboratory  and  clinical  infrastruc- 
ture for  HIV/AIDS  education  and  prevention 
outreach  programs. 

Progression  of  HIV  Disease  in 
Women: 

Conduct  a large-scale  cohort  study  to: 

a.  Describe  the  full  spectrum  of  HIV-related 
illnesses  and  malignancies  in  women  to  fully 
evaluate  current  AIDS  case  definitions  and 
standards  of  medical  care  for  women. 
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Figure  3. 

Primary  and  Secondary  Syphilis  by 
Gender  and  Race  (U.S.  1981-90)* 
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Figure  4. 


Genital  Herpes  Simplex  Virus 
Infections 

Number  of  Visits  to  Private  Physicians'  Offices 
United  States,  Calendar  Years  1966-1989 
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b.  Determine  the  relationship  of  immune  decline 
markers  (e.g.,  CD4+  cells)  to  conditions  that 
may  be  unique  to  women  (female  genital  tract 
and  reproductive  organ  infections)  as  well  as 


conditions  more  common  among  women  (e.g., 
esophageal  candidiasis,  bacterial  pneumonia). 

c.  Study  progression  of  precancerous  reproduction 
organ  and  genital  tract  lesions  among  HIV- 
infected  women  (e.g.,  the  interaction  of  HPV 
and  HIV  in  carcinogenesis). 

d.  Examine  relation  of  survival  to  such  events  as 
AIDS-defining  illness  or  CD4+  cell  count  to 
understand  factors  that  contribute  to  the  phe- 
nomenon of  a shortened  survival  time  for 
women  in  comparison  to  men. 

e.  Using  culturally  appropriate  methods,  investi- 
gate factors  that  may  affect  neuropsychologi- 
cal and  neurobiological  function  (including 
maternal  stress  factors)  and  declining  immune 
function. 

f.  Study  the  psychosocial  needs  of  HIV+  women 
and  their  family  systems’  (traditional  and  non- 
traditional,  including  lesbian  women)  coping 
with  the  chronic,  crisis-oriented,  and  usually 
fatal  nature  of  HIV  disease.  Give  special 
attention  to  adolescent  psychosocial  needs 
with  emphasis  on  suicide  prevention  and  sup- 
port strategies. 

Treatment  Service  and  Research 
Needs: 


a.  Determine  the  safety  and  efficacy  in  women  of 
currently  available  and  experimental  HIV 
therapies,  including  alternative  therapies  (e.g., 
acupuncture).  Assess  the  safety  of  antiretrovi- 
ral drugs  and  therapies  for  opportunistic 
infections  in  pregnant  women. 

b.  Include  gender-specific  clinical  assessments 
(e.g.,  pelvic  examinations.  Pap  smears)  as 
part  of  the  routine  evaluation  of  an  HIV-infected 
woman’s  medical  status;  as  more  is  learned  of 
the  female-specific  manifestations  of  HIV,  new 
treatments  should  be  developed  and  tested  in 
a timely  manner. 

c.  Review  clinical  trial  eligibility  criteria  in  ongo- 
ing studies;  specifically,  inclusion/exclusion 
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Figure  5. 

Cctses  Among  Persons  Reporting 
Heterosexual  Content  with  Persons  with, 
or  at  High  Risk  for,  HIV  Infection 
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Based  on  cases  reported  through  fctarch  1991  and  adjusted  for  repordng  delays. 
Excludes  JV-drag  users. 


criteria  that  may  be  too  restrictive  and  thus 
prohibit  participation  of  women  (e.g.,  defini- 
tions of  active  drug  use,  pregnancy,  anemia, 
elevated  liver  enz3rmes,  etc.). 

d.  Evaluate  and  develop  clinical  trial  recruitment 
and  retention  procedures  to  faeditate  enrollment 
and  followup  of  women  (e.g.,  access  to  primary 
medical  care,  child  care,  transportation  to  clinic 
sites,  as  weU  as  other  support  services). 

e.  Increase  investigations  of  interactions  between 
HIV  therapies  and  other  substances  that  HIV- 
infected  women  may  be  using  (e.g.,  methadone, 
oral  contraceptives,  psychotropic  and  illicit 
drugs). 

f.  Develop  inexpensive,  accessible  therapeutics 
that  can  be  used  reliably  by  women  who  must 
frequently  manage  multiple  responsibilities 
(e.g.,  family,  job)  despite  declining  health. 

g.  Study  the  perceptions  of  women  regarding  the 
clinical  trial/research  process  with  the  aim  of 
developing  culturally  competent  and  gender- 
unbiased  education  and  informed  consent 
procedures. 

h.  Improve  woman-centered  HIV  case  finding 
activities  with  effective  counseling  (including 
asymptomatic  individuals)  in  various  settings 
(e.g.,  prisons,  emergency  rooms,  other  institu- 
tions) that  are  directly  linked  to  medical  and 
social  services.  Employ  street  and  community 
outreach  for  HIV  case  finding. 

i.  Determine  the  extent  of  health  care  service 
needs  for  HIV-infected  women,  especially 
women  with  multiple  medical  (including 
chemical  dependency)  and  psychological  diag- 
noses to  improve  access,  coordination,  and 
quality  of  care. 


j.  Further  investigate  determinants  of  health  care- 
seeking behavior  in  women,  including  study 

of  the  role  of  social  networks/support  systems 
in  facilitating  women’s  access  to  services. 

k.  Conduct  more  research  regarding  the  quality  of 
HIV  antibody  testing  and  cormsehng  in  women 
from  diverse  cultmal  backgrounds;  sexual,  addic- 
tive, and  health  behaviors,  as  well  as  repro- 
ductive and  contraceptive  choices,  should  be 
integral  to  this  process. 

l.  Evaluate  the  adequacy  of  HIV/AIDS  training  of 
health  care  providers  (e.g..  Federal  training 
initiatives)  particularly  as  it  relates  to  sensi- 
tizing trainees  to  the  needs  of  women  and 
minorities,  including  strategies  to  effectively 
change  biased  attitudes  toward  HIV-infected 
patients. 
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FOREWORD 


The  Office  of  Research  on  Women’s  Health  was  established  within  the  Office  of  the 
Director  of  the  National  Institutes  of  Health  in  September  1990.  It  was  charged  with  the  critical 
objectives  of  giving  a central  NIH  focus  to  women  's  health  issues  and  of  establishing  a science 
base  that  will  yield  reliahle  diagnoses,  effective  treatment,  and  prevention  strategies  for  women. 

Recognizing  the  actual  and  potential  contribution  of  women  to  the  advancement  of 
scientific  knowledge  is  a priority  for  the  Office  of  Research  on  Women’s  Health.  In  addition, 
we  are  concerned  about  (1)  providing  motivation  for  the  recruitment  of  women  into  biomedical 
careers,  (2)  the  retention  of  women  who  have  already  chosen  research  careers  by  assisting  them 
to  progress  and  advance,  and  (3)  the  re-entry  into  the  profession  by  many  women  who  have 
dropped  out  of  research  for  a variety  of  reasons,  including  the  difficulties  they  faced  in 
combining  a research  career  with  their  many  other  roles  and  responsibilities  in  life. 

The  prominence  that  is  currently  being  afforded  women’s  health  issues  will,  almost 
certainly,  begin  to  fade  unless  we  can  bring  about  a "critical  mass"  of  women  at  work  in 
biomedical  research.  We  are  convinced  that  the  best  means  of  assuring  that  research  related  to 
women’s  health  remain  a visible  and  active  priority  as  we  enter  the  21st  century  is  to  increase 
the  number  of  women  in  policy-making  positions  in  research  institutions  - including  universities, 
the  Federal  Government,  and  the  private  sector. 

It  would  be  naive  to  suggest  that  all  we  need  to  do  to  remedy  the  shortcomings  in 
research  on  women’s  health  is  to  enlist  more  women  into  biomedical  research.  However,  many 
are  convinced  that  there  is  a direct  relationship  between  the  amount  - and  quality  - of  research 
being  conducted  on  women’s  health  issues  and  the  number  of  women  engaged  in  this  research. 

We  are  also  concerned  about  mentors,  inspirational  support,  and  opportunities  for  both 
traditional  and  nontraditional  pathways  for  women  to  be  successful  in  research  careers.  Our 
concern  extends  to  the  participation  of  women  of  all  racial  and  ethnic  origins  in  these  endeavors. 

We  recognize  that  the  attrition  rate  is  alarming  for  women  who  enter  educational  and 
career  paths  in  science.  Even  in  branches  of  science  where  women  are  well  represented  at  the 
undergraduate  level,  their  numbers  decline  at  the  graduate  level,  and  similar  data  exist  for  career 
progression. 

What  can  be  done  to  bring  more  women  into  biomedical  research  and  improve  their 
opportunities  for  advancement?  How  can  we  rectify  the  loss  of  women  from  science  education 
and  careers?  The  Office  of  Research  on  Women’s  Health  is  looking  to  the  scientific  and 
educational  communities  to  (a)  provide  us  with  insight  into  the  major  barriers  which  women  face 
and  (b)  formulate  innovative  strategies  to  overcome  those  barriers.  We  seek  guidance  in  how 
to  convince  the  research  establishment  of  the  benefits  of  having  more  women  participating  in 
research.  We  plan  to  address  such  related  issues  as  tenure,  child  care  and  family  care, 
nontraditional  pathways  to  advanced  education  and  careers,  problems  in  the  workplace,  and  new 
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professional  options.  Our  purpose  is  to  define  the  necessary  "dynamics  of  change,"  the  solutions 
and  modifications  that  will  alleviate  the  under-representation  of  women  in  scientific  professions, 
and  enhance  the  opportunities  for  them  to  assume  leadership  roles  in  biomedical  careers  as  we 
enter  the  21st  century. 

We  appreciate  the  participation  of  all  who  have  contributed  to  this  process.  Your 
participation  affirms  that  the  role  of  women  in  biomedical  science  careers  is  a deserving  priority. 


Vivian  W.  Finn,  M.D. 

Director 

Office  of  Research  on  Women’s  Health 
National  Institutes  of  Health 
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INTRODUCTION 


A Public  Hearing  was  held  on  March  2 and  3,  1992,  on  the  topic  of  "Recruitment, 
Retention,  Re-entry,  and  Advancement  of  Women  in  Biomedical  Careers."  The  Hearing  was 
sponsored  by  the  Office  of  Research  on  Women’s  Health  (ORWH)  and  invitations  to  persons  and 
organizations  interested  in  presenting  or  submitting  testimony  were  published  to  the  public 
according  to  Government  protocol. 

The  purpose  of  the  Hearing  was  to  develop  information  for  planning  and  conducting  a 
specific  activity  related  to  ORWH’s  three-fold  mandate.  The  mandate  of  the  Office  of  Research 
on  Women’s  Health,  established  in  September  1990  within  the  Office  of  the  Director  of  the 
National  Institutes  of  Health  (NIH),  is  the  following: 

(1)  to  strengthen  and  enhance  research  related  to  diseases,  disorders,  and  conditions 
that  affect  women  and  to  ensure  that  research  conducted  and  supported  by  NIH 
adequately  addresses  issues  regarding  women’s  health,* 

(2)  to  ensure  that  women  are  appropriately  represented  in  biomedical  and  biobehavioral 
research  studies  supported  by  the  NIH,  and 

(3)  to  develop  opportunities  to  increase  the  participation  and  advancement  of  women 
in  biomedical  careers. 

The  activity  is  a workshop  entitled  "Women  in  Biomedical  Careers:  Dynamics  of  Change,"  to 
be  held  June  11-12,  1992,  in  Bethesda,  Maryland.  The  objectives  of  the  workshop  are  to: 

■ Generate  solid  and  innovative  recommendations  for  actions 

■ Develop  strategies  for  enhancing  career  achievements 

■ Highlight  success  stories  and  programs  that  work  for  women 

■ Provide  pathways  for  networking  and  collaboration. 


^Women's  health  issues  have  been  defined  as  diseases,  disorders,  and  conditions  that  are  unique  to,  more  prevalent  among, 
or  more  serious  in  women,  or  for  which  there  are  different  risk  factors  or  interventions  for  women  than  men. 
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Recently,  efforts  to  attract  women  to  graduate  programs  and  careers  in  science  have  yielded 
positive  results,  as  indicated  by  their  increased  enrollment  in  medical  schools  and  doctoral 
programs.  Yet,  women  continue  to  be  under-represented  in  a broad  range  of  scientific 
professions,  especially  in  leadership  positions. 

By  sponsoring  the  Public  Hearing  and  workshop  on  women  in  biomedical  careers,  the 
ORWH  sought  to  identify  barriers  and  obtain  a slate  of  recommendations  for  action.  In  addition 
to  guiding  the  June  workshop,  these  recommendations  will  enable  ORWH  and  other  agencies 
and  organizations  to  foster  efforts  to  maximize  involvement  of  women  in  science. 

At  the  Hearing,  43  individuals  and  organizations  presented  testimony,  and  an  additional 
27  submitted  written  testimony.  This  document  is  a summary  of  the  major  issues  that  emerged 
during  the  hearing.  Most  testimonies  described  multiple  barriers  for  women  pursuing  biomedical 
careers  and  presented  several  recommendations  for  overcoming  each  barrier.  Those  hundreds 
of  recommendations  tended  to  group  into  nine  issue  areas;  thus,  this  summary  is  organized 
according  to  those  nine  issues. 

For  each  issue  area,  the  summary  presents  a synthesis  of  the  relevant  barriers,  followed 
by  a section  highlighting  the  relevant  recommendations.  In  some  instances,  the  barriers  and 
recommendations  are  paraphrased  or  stated  almost  verbatim;  in  other  instances  a synthesis 
statement  encompasses  several  similar  recommendations,  or  expands  them  to  be  more 
comprehensive  in  their  application  to  biomedical  careers.  For  statements  in  which  data  are 
presented,  a reference  number  is  printed  in  brackets  { }.  The  numbers  refer  to  the  numbers 
of  testimony  as  identified  in  the  appendix  of  this  document.  An  attempt  was  made  to  state  each 
recommendation  only  once  in  the  summary. 
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ISSUES  AND  RECOMMENDATIONS 


ISSUE  1:  Recruiting  Women  to  Biomedical  Careers 

Barriers 

Although  women  now  constitute  the  majority  of  college  students,  in  recent  years  fewer 
women  students  have  been  enrolling  as  science  majors.  Two  factors  that  contribute  to  this  lack 
of  pursuit  of  science  (and  math)  by  women  are- 

■ Discouragement  of  girls  to  study  science  in  early  grade  levels  (sex-role  stereotyping) 

■ Failure  of  career  counseling  to  direct  women  to  the  sciences. 

''Girls  and  women  still  see  science  as  for  'White  Males  Only.'’*  {40) 


The  critical  period  for  encouraging  students  to  enter  the  sciences  is  before  high  school. 
Yet,  at  each  stage  in  early  schooling,  girls  are  culturally  and  attitudinally  discouraged  from 
participating  in  the  physical  sciences  and  mathematics,  as  is  evident  from  the  following  facts: 

■ During  grade  school,  girls  are  more  cognizant  of  science  than  boys,  but  by  the  time 
the  students  reach  secondary  school,  this  difference  reverses. 

■ Gender  gaps  in  science  show  up  as  early  as  age  9,  and  double  by  age  13.  {26} 

■ During  secondary  school,  girls  are  not  as  likely  as  boys  to  be  encouraged  to  take 
math  and  science  courses. 

■ Beginning  in  middle  and  junior  high  school,  girls  exhibit  more  negative  attitudes, 
pursue  fewer  opportunities,  and  by  the  end  of  high  school  score  considerably  lower 
than  boys  on  measures  of  mathematics  and  science  achievement,  as  evidenced  by 
National  Assessment  of  Educational  Progress  and  Scholastic  Aptitude  Test  scores. 
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■ Sex-role  stereotyping  appears  to  most  seriously  affect  minority  girls,  even  those  who 
are  high  achievers. 

As  a consequence  of  the  lack  of  exposure  and  interest,  young  women  are  discouraged  from 
pursuing  college  degrees  in  science. 

Even  when  young  women  demonstrate  interest  and  aptitude  for  science,  they  are  not 
likely  to  be  directed  to  a biomedical  career  by  career  counselors. 

■ A questionnaire  revealed  that  students  interested  in  science  in  high  school  were 
discouraged  from  pursuing  a career  in  science  by  parents  or  educators.  {48} 

■ Women  are  not  encouraged  in  their  training  to  consider  research  careers.  Women 
entering  science  are  often  pointed  toward  and  recruited  into  clinical,  administrative, 
and  other  direct  service  roles  regardless  of  demonstrated  interest  in  or  aptitude  for 
conducting  empirical  research. 

■ Many  women,  especially  ethnic  minority  women,  have  difficulty  perceiving  the 
advantages  and  rewards  of  a research  career.  Women  with  specific  scientific  training 
continue  to  be  rewarded  for  their  emotional  and  "people  oriented"  skills  instead  of 
their  analytic  abilities. 


Issue  1 Recommendations 

Early  in  primary  and  secondary  education  young  women  are  both  consciously  and 
unconsciously  discouraged  from  pursuing  careers  in  science  and  math.  This,  in  part,  is  due  to 
teaching  styles  that  are  not  sensitive  to  gender-based  differential  attitudes  regarding  capability. 
Any  intervention  strategies  must  increase  both  motivation  of  students  as  well  as  their 
performance  levels,  if  results  in  student  achievement  are  going  to  be  effective  and  long-term. 
Areas  which  should  be  addressed  include: 

■ Teacher  education,  both  pre-service  and  in-service 

■ Early  childhood  education 

■ Textbooks  and  instructional  material 

■ Alternative  methods  of  testing  and  evaluation 

■ Issues  of  gender  stereotyping,  teachers’  expectations,  and  students’  self-esteem 

■ Academic  course  and  career  counseling 

■ Parent  education. 
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More  specifically,  schools  can  help  negate  the  myth  that  girls  have  no  aptitude  for  science 
and  math  by: 

■ Fostering  teacher  and  student  awareness  of  equity  issues 

■ Creating  a climate  in  which  both  girls  and  boys  learn  mathematical,  scientific,  and 
technical  skills  effectively 

■ Allocating  adequate  teaching  time  to  the  skill  areas  in  which  each  gender  has  the  most 
difficulty 

■ Providing  concrete  examples  of  the  usefulness  of  these  skills  in  future  career  choices. 


The  American  Association  of  University  Women  (AAUW)  has  recently  published  a 
document  entitled  How  Schools  Shortchange  Girls  which  highlights  the  need  for  equity 
workshops  for  teachers  to  help  them  recognize  and  address  the  teaching  styles  that  negatively 
affect  expectations  and  aspirations  of  girls  and  young  women.  NIH  should- 

■ Join  with  the  AAUW  and  other  organizations  in  publicizing  the  result  of  the  studies 
that  form  the  basis  of  this  document 

■ Identify  and  eradicate  the  ways  in  which  comparable  behaviors  are  perpetuated  in 
educational  institutions  receiving  NIH  training  grants. 

Aggressive  programs  are  needed  to  direct  women  into  biomedical  careers,  for  example: 

■ Funding  for  early  identification  and  motivation  programs.  Middle  schools  especially 
require  these  types  of  programs  because  it  is  at  this  level  that  students  begin  to 
consider  career  goals. 

■ Local  health  career  high  schools  or  tracks  to  bring  potential  students  into  science  and 
clinical  sites  to  learn  skills  and  to  meet  successful  women  scientists. 

■ More  summer  programs  that  allow  women  high  school  and  undergraduate  students 
to  serve  as  interns  in  scientific  laboratories. 

■ Mentoring  programs  in  magnet  high  schools  to  influence  the  scientific  preparation  of 
women.  Such  programs  would  link  high  school  science  teachers  and  students  with 
universities  and  thereby  increase  the  scientific  knowledge  and  interest  of  students 
while  improving  the  quality  of  high  school  science  programs  and  teachers. 
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■ Professional  linkages  between  young  women  in  high  school  and  biomedical 
researchers. 

■ Summer  internships,  laboratory  tours,  seminars,  and  other  programs  geared  to  the 
high  school  students,  to  develop  contacts  that  give  a realistic  view  of  research  to  the 
students. 

■ Increased  attention  and  concomitant  Federal  funding  for  extramural  experiences  for 
undergraduate  women  students.  Participation  in  these  projects,  through  internships 
or  other  work  opportunities  would  offer  students  emother  route  to  developing  an 
interest  in  science,  and  would  provide  contact  with  adult  role  models  and  mentors. 

■ Financial  support  to  allow  postbaccalaureate  women  to  study  full-time  and  finish  their 
courses  more  quickly. 

■ Career  counseling  to  expand  women’s  career  goals  into  all  areas  of  biomedical 
sciences  by  exposing  them  through  panel  discussions  and  workshops  to  other  women 
who  have  made  a variety  of  career  choices. 

■ Research  support  to  allow  interested  students  to  work  in  research  laboratories  where 
they  become  acquainted  with  hands-on  science,  have  access  to  mentoring  on  a one- 
on-one  basis  with  a research  scientist,  and  receive  intellectual  and  moral  support  from 
a network  of  other  students  and  personnel  working  in  the  laboratory. 

■ Intellectual  support  through  availability  of  tutors  and  faculty  to  aid  their  progress. 

■ Intervention  workshops  for  women  which  focus  on  such  topics  as  careers  in  science 
and  how  to  combine  personal  and  professional  lives,  among  others. 

Recruitment  efforts  of  women  also  should  become  more  aggressive: 

■ Departmental  chairpersons  should  designate  faculty  members  to  coordinate  the 
department’s  efforts  to  recruit  undergraduate,  graduate,  and  postgraduate  students  into 
research  careers. 

■ Administrators  of  M.D.  and  Ph.D.  programs  should  identify  talented  women 
undergraduates  and  medical  students  and  actively  recruit  them. 
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ISSUE  2:  Visibility:  Role  Models  and  Mentors 


Barriers 

The  lack  of  women  role  models  is  a serious  barrier  to  all  career  phases  of  women  in 
science:  recruitment,  retention,  re-entry,  and  advancement.  The  need  to  make  women  in 

science  more  visible  applies  to  the  general  public  as  well  as  to  specific  career  aspirants.  Seeing 
predominantly  men  in  high-ranking  positions  in  the  biomedical  profession  subtly  reinforces  the 
image  that  women  do  not  belong  in  science.  If  women  do  not  see  women  successfully  balancing 
career  and  family  responsibilities,  they  become  less  able  to  imagine  themselves  managing  these 
feats.  After  a lifetime  of  negative  conditioning,  women  need  the  positive  one-on-one  interactions 
that  mentoring  provides  in  order  to  remain  and  advance  in  science  fields. 


”ln  the  31  science  courses  1 took  during  studies  at  the  Uriiversity  c^^^^ 

Washington,  I had  two  female  science  prof essors-both  in  biology.  In  medical  school,  1 
had  five  or  so  female  lecturers-but  only  two  full-time  professors-out  of  a faculty  of  over 
1(X).  The  opportunity  for  fentale  professors  to  serve  as  role  models  for  the  next 
generation  of  women  is  lost  for  lack  of  academic  appointments.  ” 

- Medical  Student 


In  high  school  math  and  science  classes,  young  women  describe  cultural  and  sociological 
barriers  and,  by  graduate  school,  they  report  that  they  often  feel  isolated.  There  are  relatively 
few  women  professors,  and  women  students  believe  that  they  do  not  receive  the  same  attention 
from  men  teachers  as  do  men  students.  This  is  particularly  true  regarding  foreign-bom  faculty, 
whose  attitudes  toward  women  may  be  even  less  egalitarian  than  that  of  U.S.  men. 

In  fact,  there  are  few  role  models  for  women  because  of  the  paucity  of  women  in 
biomedical  career  positions,  especially  in  senior  faculty  and  research  positions.  The  table  below 
describes  the  gap. 


Medical  Gender  Gap  - 

1990 

MEN 

WOMEN 

Medical  School  Deans 

100% 

0% 

Physicians 

84% 

16% 

Medical  School  Faculty 

79% 

21% 

Medical  School  Students 

64% 

36% 

Nurses 

3% 

97% 

Source:  The  Feminist  Majority  Foundation,  Washington,  DC  {62} 


A lack  of  role  models  implies  a lack  of  mentors,  women  who  can  personally  guide  and 
encourage  other  women  in  their  careers.  Mentors  form  a fundamental  rung  in  the  career  ladder 
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of  medicine.  Senior  professionals  give  their  junior  colleagues  attention  and  feedback,  and  are 
a resource  for  advancement,  graduate  opportunities,  funding  projects,  and  credential  support. 
Without  mentoring,  women  are  handicapped  in  obtaining  research  grants,  publication 
opportunities,  tenure-track  positions,  and  other  research  and  clinical  opportunities. 

In  a 1989  survey  of  women  medical  students,  94%  reported  that  they  need  a mentor, 
61%  had  a mentor,  but  only  11%  have  a woman  mentor.  {1}  A survey  of  the  Ruth  Jackson 
Orthopaedic  Society  reports  that  only  53%  of  respondents  had  a mentor,  of  which  only  16% 
were  women.  {13} 


Issue  2 Recommendations 

A majority  of  persons  and  organizations  at  the  hearing  made  recommendations  for 
increasing  the  visibility  of  women  in  biomedical  careers: 

■ Encourage  women  in  biomedical  careers  to  find  mentors  and  network  among 
organizations. 

■ Encourage  men  faculty  members  to  be  open  to  mentoring  women  students. 

■ Develop  and  support  mentoring  programs  at  the  undergraduate  and  graduate  levels. 

■ Develop  faculty  reward  systems  for  1:1  or  1:2  mentoring  of  graduate  student 
researchers  in  the  biomedical  sciences. 

■ Develop  and  publicize  a model  mentoring  program. 

■ Continue  and  increase  the  emphasis  on  mentoring  interested  women  undergraduate 
science  students  and  provide  the  personal  contacts  into  research  laboratories  to  further 
develop  research  interests. 

■ Invite  campus  scientists  to  meet  informally  with  women  undergraduates. 

■ Develop  symposia  on  career  development  which  would  include  discussions  on  marital 
choice,  children,  and  family  life  and  their  impact  on  research  careers. 


- 8 - 


■ Develop  a mechanism  for  measuring  the  success  of  mentoring  programs  and  invest 
money  to  make  the  successful  programs  more  widely  available. 

■ Examine  attitudes  of  women  physicians  towards  their  peers.  Actively  develop  women 
role  models  in  academic  medicine  and  in  private  practice  to  help  women  entering 
medicine  emulate  a model  different  from,  but  as  valid  as,  the  male-dominated 
tradition  of  medicine. 

■ Recruit  women  researchers  into  positions  where  they  will  be  visible  and  accessible 
to  women  in  biomedical  training. 

■ Involve  women  in  school  curricula,  where  they  can  serve  as  role  models  for  students. 


■ Showcase  the  achievements  of  medical  and  scientific  women,  especially  women  of 
color,  through  speakers’  bureaus  and  other  publicized  efforts  aimed  at  high  school, 
college,  and  professional  audiences. 

■ Educate  chairpersons  and  training  directors  about  the  importance  of  role  models  for 
the  career  development  of  all  future  academics,  including  women. 

■ Provide  opportunities  for  networking  among  women  faculty  on  a national  basis  to 
allow  them  adequate  access  to  role  models  and  mentors. 

■ Develop  programs  for  the  grade- school  level  that  present  both  women  and  men  as 
role  models  in  science  as  well  as  programs  that  encourage  participation  in  science 
through  events  such  as  science  fairs. 

The  following  recommendations  were  specifically  addressed  to  NIH: 

■ Develop  mentoring  programs  and  make  them  available  to  all  principal  investigators, 
covering  such  issues  as  how  to  be  a more  effective  mentor  and  how  to  avoid  subtle 
gender  bias. 

■ Improve  visibility  of  women  in  biomedical  research,  fund  meetings  on  the  subject, 
support  a visiting  women  lecture  series,  and  increase  the  number  of  women  on  NIH 
panels. 
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Adopt  mechanisms  for  increasing  the  visibility  of  women  researchers  in  order  to 
counteract  the  view  widely  held  not  only  by  girls  and  young  women,  but  also  by  their 
parents,  siblings,  peers,  teachers,  and  counselors,  that  scientific  research  is  largely, 
and  properly,  a white  male  endeavor. 

Identify  the  ways  in  which  NIH,  through  publications  and  policies,  reinforces  the 
above  attitude. 

Provide  career  guidance  to  women  about  the  types  of  assignments  and  experiences 
they  need  for  entry  into  the  Senior  Executive  Service. 


ISSUE  3:  Career  Paths/Rewards 


Barriers 

Career  paths  in  the  biomedical  sciences  often  do  not  offer  women  the  same  opportunities 
and  rewards  they  offer  men.  The  statistics  verify  salary  discrepancies  between  men  and  women, 
and  the  existence  of  the  "glass  ceiling."  The  "Old  Boy  Network"  is  still  strong,  often  in  the 
form  of  male  bonding.  Women  in  biomedical  careers  may  have  unequal  access  to  appointments, 
promotion,  and  tenure,  despite  their  credentials,  numbers,  or  seniority. 


'^Our  rule  of  thumb  is  "I  have  to  be  twice  as  smart  and  work  three  times  as  hard  to  get 
three-fourths  the  pay  and  one-half  the  credit. (2} 


Biomedical  careers  are  structured  like  other  fields  nationally-with  a glass  ceiling: 

■ Only  2%  of  the  Fortune  500’s  top  executives  are  women. 

■ No  women  are  in  the  position  of  full  dean  of  a medical  school. 

The  two  tables  below  show  data  on  the  distribution  of  medical  school  faculty.  The  first  table 
is  1991  data  for  all  departments;  the  second  is  1989  data  for  departments  of  pathology. 


Distribution  of  U.S.  Medical  School  Faculty  by  Sex,  Rank  and  Tenure  Status 

ASSOCIATE  ASSISTANT 

PROFESSOR  PROFESSOR  PROFESSOR  INSTRUCTOR 


TENURE  STATUS 

MALE 

FEMALE 

MALE 

FEMALE 

MALE 

FEMALE 

MALE 

FEMALE 

Tenured 

12,137 

1,002 

5,500 

1,101 

459 

184 

10 

10 

On  Tenure  Track 

620 

72 

1,974 

428 

6,255 

2,199 

433 

316 

Not  On  Tenure  Track 

2,251 

233 

4,049 

1,032 

7,283 

3,292 

1,985 

1,436 

Tenure  N/A-Clinical  Faculty 

220 

11 

245 

31 

525 

138 

134 

42 

Tenure  N/A  At  Institution 

660 

32 

570 

77 

883 

259 

278 

115 

Missing 

497 

36 

722 

123 

2,347 

979 

601 

419 

TOTAL 

16,385 

1,386 

13,060 

2,792 

17,752 

7,051 

3,441 

2,338 

Source:  Association  of  American  Medical  Colleges,  U.S.  Medical  School  Faculty  1991 , Faculty 
Roster  System,  Washington,  DC,  1991. 
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DISTRIBUTION  OF  PHYSICIAN  FACULTY  OF  DEPARTMENTS  OF 
PATHOLOGY  BY  GENDER  AND  ACADEMIC  RANK  - 1989 


RANK 

NO.  OF  MEN  (%) 

NO.  OF  WOMEN  (%) 

TOTAL  (%) 

Professor 

910  (42.6) 

76  (14.3) 

986  (37.9) 

Associate  Professor 

551  (25.8) 

148  (27.9) 

699  (26.2) 

Assistant  Professor 

612  (28.6) 

267  (50.3) 

879  (32.9) 

Instructor 

57  (2.7) 

37  (7.0) 

94  (3.5) 

Other  and  Missing 

8 (0.3) 

3 (0.6) 

11  (0.4) 

TOTAL 

2,138 

531 

2,669 

Source:  U.S.  Medical  School  Faculty:  "The  Numbers  Book"  1989,  Faculty  Roster  System, 
Association  of  American  Medical  Colleges,  as  presented  in  R.E.  Anderson  et  al..  Human 
Pathology,  22:(no.9):894.  {41} 

Furthermore,  the  career  path  for  women  not  only  may  lead  to  a dead-end,  but  also  may  be  more 
arduous: 


■ Men  achieve  the  rank  of  full  professor  in  12  years,  whereas  women  labor  20  years 
to  get  there.  { 1 } 

■ Men  are  four  times  as  likely  to  achieve  full  professor  rank.  (24) 

Salary  differences  exist  between  men  and  women  scientists: 

■ In  1986  women  scientists  earned  about  78%  of  salaries  earned  by  men.  The  lowest 
salaries  were  earned  by  women  in  the  life  and  social  sciences,  71%  and  72%, 
respectively,  of  the  salaries  of  men  employed  in  those  fields.  (26) 

■ At  the  doctoral  level  in  1987,  overall  women  earned  79%  of  the  salaries  of  men. 
{26} 

■ Entry-level  salaries  appear  to  be  equal,  but  the  disparity  in  salaries  begins  around  age 
30,  when  men  begin  to  earn  more  than  women.  (26) 

Nursing  scientists  have  been  disproportionately  affected  by  gender-driven  stereotyping 
in  their  attempts  to  advance.  A common  perception  is  that  nurses  are  not  scientists  and  do  not 
perform  studies  of  scientific  merit.  Committees  have  difficulty  evaluating  proposed  studies  within 
the  context  of  the  nursing  profession. 
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Issue  3 Recommendations 


Participants  in  the  Hearing  made  the  following  recommendations: 

■ Collect  data  on  the  career  paths  of  graduates  from  medical  programs. 

■ Develop  a tracking  system  for  the  career  paths  of  NIH  intramural  and  extramural 
scientists  (men  and  women)  that  monitors  promotions. 

■ Offer  incentives,  such  as  equipment  or  support  staff  salaries,  to  universities  or 
departments  hiring  and  promoting  women  faculty  at  levels  equal  to  or  better  than 
those  represented  in  the  pool.  It  is  important  to  recognize  the  generational  issues 
involved  in  funded  research  today.  Many  senior  faculty,  who  are  predominantly 
men,  came  to  their  positions  in  a time  of  generous  funding  and  allocations.  It  is 
more  difficult  today  to  secure  research  funding,  just  at  the  time  that  women  are 
making  significant  inroads  into  the  scientific  establishment. 

■ Offer  workshops  for  departmental  chairs  to  address  the  issues  of  (1)  how  to  promote 
the  careers  of  young  faculty,  with  an  emphasis  on  problems  faced  by  women,  and  (2) 
career  skills  such  as  writing  papers  and  grant  proposals. 

■ Develop  a registry  and  referral  service  to  better  inform  research  trainees  of 
appropriate  employment  opportunities  and  to  assist  schools  and  advanced  education 
programs  seeking  qualified  women  and  minority  investigators. 

■ Investigate,  rescind,  and/or  revise  nepotism  restrictions  and  salary  limitations  in  a 
manner  that  improves  job  opportunities  for  women  scientists  whose  spouses  are 
employed  at  the  same  institution.  An  increasing  number  of  married  couples  have 
dual  professional  careers. 

■ Acknowledge  women  without  advanced  degrees  who  contribute  to  successful 
scientific  research. 

■ Increase  the  number  of  women  in  influential  policy  positions. 

■ Increase  the  number  of  women  in  allied  health  professions  on  Federal  grant  review 
committees. 

■ Assist  women  who  have  entered  biomedical  careers  to  advance  to  leadership 
positions. 
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■ Conduct  a cross-sectional  survey  of  women  scientists  of  all  academic  ranks,  and  of 
those  who  have  left  the  profession,  in  order  to  identify  the  circumstances  that 
promote  or  impede  the  success  of  women. 


"The  success  of  our  collective  efforts  to  increase  the  opportunities  and  improve  access  to 
graduate  study  and  to  entry-level  research  positions  in  the  biomedical  sciences  will  be 
amplified  when  there  are  more  women  in  a position  to  influence  health  care  and  research 

policy.”  {7} 


■ Expand  or  develop  leadership  forums  and  opportunities  for  women  scientists; 
establish  regional  forums  not  only  to  share  information  but  also  to  allow  women 
scientists  to  receive  training  in  leadership  skills,  business  issues,  and  other  areas  that 
will  help  them  develop  confidence  in  skills  outside  their  areas  of  expertise. 

■ Offer  opportunities  to  participate  in  special  programs  that  develop  leadership  skills, 
for  example: 

Leadership  training 
Communications  skills 
Personnel  management 
Assertiveness  training 
Stress  reduction 
Wellness  promotion 
Time  management 
Interpersonal  relations. 

■ Offer  workshops  for  professional  women  specifically  aimed  at  how  to  effectively  use 
the  power  of  their  positions. 

■ Ensure  that  women  scientists  have  access  to  structured  professional  experiences 
designed  to  enhance  self-confidence  and  build  independence.  This  can  include 
opportunities  to  present  and  defend  research  results,  evaluate  and  criticize  the 
research  of  others,  participate  in  laboratory  discussions  and  decisions,  and  plan  and 
implement  research  plans  of  increasing  sophistication. 

■ Provide  a hands-on  research  experience  as  part  of  medical  school  curricula. 

■ Provide  opportunities,  for  residents  who  wish  to  have  more  extensive 

research  training,  to  elect  a research  rotation  (up  to  6 months)  or  a 
supervised  longitudinal  research  project  integrated  into  the  residency. 
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■ Create  linkages  with  clinical  care  settings,  community-based  organizations,  and  other 
direct-service  providers.  As  many  women,  including  minority  women  with  interest 
in  research,  have  opted  for  direct  service  and  training  careers,  academic  institutions 
can  tap  the  skills  of  these  individuals  by  creating  collaborative  working  relationships 
with  these  organizations  as  sources  of  research  subjects  and  of  clinical  expertise  with 
special  populations. 

Specially  Funded  Programs 

■ Generate  adequate  funding  for  programs  that  will  assure  availability  of  "bridge" 
research  funding  to  newly  trained  women  beginning  their  academic  careers.  These 
funds  would  support  continued  research  activity  between  the  training  period  and  the 
time  when  new  researchers  become  capable  of  successful  competitive  grant  funding. 

■ Make  available  to  women  research  assistantships  and  summer  research  fellowships 
through  foundations.  Federal  agencies,  and  medical  schools. 

■ Expand  short-term  research  training  grants  for  pre-doctoral  students  which  afford 
students  research  opportunities  under  faculty  preceptorship  while  they  are  still  in  the 
pre-doctoral  program. 

■ Offer  senior  fellowships  to  established  women  scientists,  perhaps  made  available 
through  a cost-sharing  arrangement  with  participating  institutions. 

■ Design  research  fellowships  to  be  more  flexible;  for  example,  allow  for  part-time 
research  training. 

■ Require  that  institutions  demonstrate  adequate  recruitment  and  mentoring  of  women 
in  order  to  qualify  for  funding  of  training  programs. 

■ Establish  and  fund  programs  designed  to  increase  research  activities  by  women. 
These  programs  could  be  modeled  on  NIH’s  Minority  Access  to  Research  Careers 
(MARC)  and  Minority  Biomedical  Research  Support  (MBRS)  Programs,  and  on  the 
NIMH-funded  APA  Program  for  Minority  Research  Training  in  Psychiatry  and 
Minority  Supplement  Awards  which  provide  support  for  minorities  pursuing  research 
training  and  extra  funding  to  investigators  who  include  a minority  co-investigator  on 
their  projects. 
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ISSUE  4:  Re-entry  Into  a Biomedical  Career 
Barriers 

Many  women  wish  to  re-enter  biomedical  training  to  continue  a career  in  research  or 
teaching  after  they  have  been  inactive  in  the  field.  These  women  may  have  left  their  careers  in 
order  to  have  and  raise  a family,  or  because  of  financial  or  geographical  reasons.  Re-entry  may 
seem  to  pose  overwhelming  obstacles  and  deter  women  from  doing  so. 


Issue  4 Recommendations 

Programs  and  funding  were  recommended  for  women  who  wish  to  retrain  or  re-enter 
biomedical  careers: 

■ Make  available  post-doctoral  fellowships  for  women  to  retrain  or  re-enter  a field. 

■ Redesign  eligibility  rules  for  fellowships  and  positions  to  allow  flexibility  for 
accommodating  gaps  in  career  activity,  for  example,  regarding  the  maximum  number 
of  years  since  receiving  the  Ph.D.  or  M.D.  degree  or  the  number  of  publications  in 
the  prior  5 years. 

■ Exclude  maternity  or  child-rearing  leave  from  the  time  limit  for  tenure  decisions. 

■ Award  re-entry  fellowships  with  no  stipulation  about  what  school  the  awardee  must 
attend,  thereby  allowing  women  to  remain  in  their  homes. 

■ Offer  programs  for  returning  women  students  whose  undergraduate  work  was  not  in 
the  sciences,  or  whose  degrees  were  completed  some  years  ago,  who  wish  to  enter 
research  and  technical  careers.  Similar  programs  already  exist  for  students  who  wish 
to  pursue  a medical  degree,  but  lack  the  appropriate  undergraduate  science  and 
mathematics  training.  Similar  programs  could  be  established  for  those  students 
interested  in  research -oriented  areas. 

■ Redesign  curriculum  requirements  for  individuals  taking  nontraditional  career  paths. 
For  example,  amend  grants  to  allow  time  off  for  child-rearing. 
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ISSUE  5:  Family  Responsibilities 
Barriers 

The  U.S.  workforce  in  1990  was  composed  57.8%  of  women,  68%  of  those  having 
children  under  age  18.  If  these  statistics  hold  true  for  women  in  biomedical  careers,  one  might 
assume  that  about  two-thirds  of  the  women  in  biomedical  careers  have  dependents. 
Unfortunately,  the  biomedical  structure  not  only  fails  to  accommodate  the  pregnancy  and 
parenting  responsibilities  of  women,  but  also  unduly  penalizes  those  professional  women  who 
choose  to  have  families.  Women  professionals  who  wish  to  bear  a child  may  face  disadvantages 
in  planning  their  career  opportunities,  and  in  how  they  are  evaluated  for  career  advancement 
once  they  have  the  child.  Women  who  take  time  out  for  pregnancy  and  child-rearing  can  lose 
valuable  benefits,  forfeit  their  position  on  the  tenure  track,  or  be  harshly  judged  by  medical 
leaders  over  the  timing  and  direction  of  their  career  path. 

Recent  surveys  indicate  the  following: 

■ Nearly  50%  of  all  U.S.  medical  programs  still  have  no  written  maternity  leave 
policy.  {31} 

■ Only  37.5%  of  medical  schools  have  formal  maternity  leaves.  {1} 

■ 50%  of  all  teaching  hospitals  have  no  child  care  facilities  for  physicians  or  staff.  (31) 

■ Only  17%  of  community  hospitals  offer  child  care  services.  {59} 

■ Only  18%  of  medical  schools  provide  child  care.  {18} 

Even  when  institutions  have  maternity  leave  policies,  they  typically  do  not  resolve 
scheduling  issues  posed  by  dependent  care  needs: 

■ Only  14%  of  residency  programs  offer  part-time  or  shared  residency  positions.  {59} 

■ Only  5.5%  of  medical  schools  have  job-sharing.  {1} 


'7  wouldn  Y mind  so  much  the  career  slowdown  that  has  come  with  being  a mother  if  that 
were  factored  into  the  mental  timetable  superiors  use  when  deciding  on  promotions.  A 
mother's  30-hour  week,  10-year  career  should  be  compared  to  a childless  scientist's  60- 
hour  week,  5-year  rather  than  10-year  record. " {39} 


In  an  academic  career,  the  time  to  track  tenure  and  the  pressure  to  be  productive  occur 
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early  and  tend  to  coincide  with  prime  child-bearing  years  for  women.  This  factor  impedes 
women’s  progress  into  the  higher  ranks  of  academic  medicine.  Women  physicians  adapt  to  the 
needs  of  the  institutions  when,  instead,  the  institutions  should  focus  on  and  provide  assistance 
to  the  special  needs  of  women  physicians. 

Thus,  balancing  family  and  career  is  one  of  the  most  serious  problems  facing  women  who 
choose  biomedical  careers.  This  problem  is  the  most  difficult  to  address  because  it  calls  into 
question  both  the  traditional  roles  of  women  in  society  and  the  unstated  expectations  of  what  it 
means  to  be  a scientist.  The  expectation  is  that  in  order  to  be  a good  scientist,  one  must  be 
completely  devoted  to  one’s  work,  and  in  order  to  be  a good  mother  and  partner,  one  must  be 
completely  devoted  to  one’s  family. 


Issue  5 Recommendations 

A majority  of  persons  and  organizations  giving  testimony  recommended  changes  in 
institutional  approach  to  assessing  career  progress  and  accommodating  dependent  care  needs. 
One  organization  pointed  out  that  even  these  measures  are  not  enough  if  women  who  take 
advantage  of  them  are  considered  "second-rate  scientists"  who  lack  dedication.  The  following 
recommendations  were  made: 

■ The  biomedical  community  should  encourage  a new  definition  of  "successful  career" 
paths,  so  that  women  who  have  taken  time  for  family  responsibilities  are  not  viewed 
as  less  committed  to  their  profession,  or  penalized  in  their  advancement  opportunities 

Family  Leave 

■ Distinguish  between  maternity  leave  and  parental  leave  and  provide  for  both. 

■ Formulate  formal  maternity  leave  policies  for  all  institutions. 

■ Formulate  maternal  leave  policies  that  offer  a minimum  of  12  weeks  family  leave. 

■ Develop  work  policies  which  recognize  that  women  still  have  the  major  part  of  child- 
rearing  responsibilities  in  families.  Existing  child-care  reform  and  family  medical 
leave  packages  passed  by  Congress,  could  serve  as  models  for  what  is  needed. 

■ Promote  universal  acceptance  of  the  need  for  equitable  family  leave  policies  and  child 
care  assistance. 

Work  Schedules 

■ Promote  the  acceptance  of  and  institutionalize  flexible-time,  part-time  positions,  and 
job-sharing  opportunities. 
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■ Establish  a national  clearinghouse  of  information  on  such  positions  in  biomedicine. 

■ Acknowledge  the  unique  needs  of  women  during  their  undergraduate  and  graduate 
medical  training,  and  provide  a more  flexible  schedule  and  variable  graduation  dates. 


Child  Care 


■ Provide  child  care  facilities  at  undergraduate,  graduate,  and  post-doctoral  institutions. 

■ Provide  child  care  to  women  employees  at  all  institutions. 

■ Provide  child-care  facilities  at  convention  centers  during  professional  organizational 
meetings. 

■ Consider  providing  stipends  for  dependent  care  during  training  programs. 

Tenure  Track 

■ Explore  ways  to  extend  or  slow  the  "tenure  clock"  for  those  who  need  to  temporarily 
take  time  out  from  their  careers  for  family  purposes. 

■ Develop  policies  in  all  institutions  to  allow  delays  of  the  tenure  clock  to  accommodate 
women  with  family  responsibilities. 

■ Shift  the  emphasis  placed  on  publication  record  from  quantity  to  quality  by  limiting 
the  number  of  publications  that  may  be  included  in  applications  for  promotion  or 
tenure. 

■ Develop  attractive  benefits  packages  in  the  public  and  private  sectors  to  include: 

Health  insurance  and  disability  coverage  (including  pregnancy) 

On-site  child  care 
Maternity  leave 

Set  aside  funds  (grants)  structured  for  researchers  in  peak  child-rearing  age 
Flexible  schedules 

Liberal  leave  to  take  care  of  sick  children  or  sick  parents 
"Work-at-home"  assignments 
Loan  forgiveness  programs 
Retirement  programs 

Funding  mechanisms  for  children’s  college  education. 
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ISSUE  6:  Sex  Discrimination  and  Sexual  Harassment 


Barriers 

For  discussion  purposes,  a distinction  is  made  between  sex  discrimination  and  sexual 
harassment.  The  former  is  the  exclusion  of  women  from  opportunities  or  unfair  assessment  of 
their  work  because  they  are  women.  The  latter,  sexual  harassment,  comprises  sexual  advances 
in  speech  or  actions.  Sex  discrimination  and  sexual  harassment  both  have  the  same  negative 
impacts  on  women,  society,  and  the  biomedical  professions.  These  impacts  were  characterized 
at  the  hearing  as  personal,  professional,  and  scientific. 

■ Personal:  The  victim’s  health  is  affected  and  the  following  may  result:  depression, 
anxiety  disorders,  post  traumatic  stress  disorder,  psychosomatic  illness, 
gastrointestinal  distress,  immune  suppression,  and  exacerbated  underlying  medical 
conditions.  Once  such  symptoms  are  present,  they  are  often  used  by  the  harassers 
as  "evidence"  that  the  woman  deserved  the  harassment  or  that  she  caused  it. 

■ Professional:  Science  is  needlessly  impeded  by  the  intentional  suppression  of  the 
contributions  of  women  scientists  by  harassers  who  intentionally  bar  their  victims 
from  completing  their  scientific  work  or  from  gaining  recognition  for  their  work. 

■ Scientific:  Who  conducts  the  science  affects  which  questions  are  considered  important 
and  affects  how  the  scientific  resources  are  allocated.  It  affects  which  questions  are 
asked  and  how  the  questions  are  framed,  which  data  are  collected  and  how  the  data 
are  analyzed,  as  well  as  how  the  results  are  interpreted  and  applied.  Diversity  is 
good  for  science.  It  brings  a variety  of  perspectives  to  bear  on  solving  problems  and 
helps  to  ensure  that  the  needs  of  all  populations  will  more  likely  be  recognized  and 
met. 

There  have  been  various  reports  of  discrimination  and  harassment.  In  a survey  by  the 
Orthopaedic  Society  of  its  members,  39%  of  respondents  reported  sex  discrimination  during 
medical  school,  and  22%  sexual  harassment;  65%  reported  discrimination  during  residency,  and 
46%  harassment.  {13}  A 1989  survey  in  Massachusetts  revealed  that  54%  of  women  physicians 
and  medical  students  had  experienced  sex  discrimination  and  27%  harassment  in  a one-year 
period.  {31} 

Last  summer,  TIME  magazine  reported  that  women  medical  students  at  Stanford 
University  complained  of  unwanted  sexual  advances  by  professors  and  peers;  one  student 
indicated  that  her  breasts  had  been  fondled.  {24}  In  May  1991,  the  issue  received  public 
attention  when  Frances  Conley,  neurosurgeon  and  Stanford  professor,  resigned  for  reasons  of 
sexual  harassment  and  the  proposed  promotion  of  the  fellow  surgeon  who  she  felt  was  treating 
her  in  a sexist  manner. 

Other  cited  forms  of  discrimination  that  undermine  morale  and  productivity  are  the 
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following: 


■ Competent,  hard-working,  and  intelligent  women  are  unfairly  characterized  as  being 
unfeminine  and  undesirable. 

■ Women  who  do  not  fall  into  traditional  definitions  of  "attractiveness,"  including 
women  of  color,  are  isolated  or  made  to  feel  invisible  to  the  powers  that  be. 

■ Lesbians  who  are  open  about  their  orientation  face  isolation  and  harassment, 

■ Any  woman  who  refuses  the  advances  of  men  runs  the  risk  of  being  pushed  to 
"prove"  her  orientation. 

■ Women’s  research  is  sometimes  plagiarized  or  stolen.  In  1988,  an  AMWA  member’s 
research  article  was  stolen  by  a superior;  she  was  later  fired  and  ostracized  for 
protesting  the  plagiarism.  Although  a Federal  appeals  court  supported  her  plagiarism 
claim,  the  male  superior  has  been  promoted  to  a senior  position,  while  the  woman 
researcher  is  still  unemployed.  {31} 

■ Women  subordinates  often  do  not  receive  credit  for  their  contributions.  Many 
principal  investigators  of  research  grants  are  men,  but  much  of  the  research  work  is 
often  performed  by  lower-level,  women  research  assistants;  these  women  are  at  a 
significant  disadvantage  in  protesting  inequitable  treatment. 

■ Use  of  forced  psychotherapy  and  forced  psychiatric  examinations  as  tools  of  sexual 
harassment  and  as  retaliation  against  women  for  complaining  about  harassment  is 
illegal  and  unethical  but  all  too  widespread. 

■ The  dominating  style  in  the  scientific  workplace  is  that  of  men:  combative, 
accompanied  by  insults  and  yelling. 

■ In  interviews,  women  are  asked  about  family  plans  three  times  as  often  as  men  are 
asked. 


Issue  6 Recommendations 

In  order  to  create  a professional  environment  free  of  gender  inequities  of  any  kind.  Issues 
of  sex  discrimination  and  sexual  harassment  must  be  defined,  then  confronted  through  policies 
at  all  levels.  The  following  recommendations  were  made: 

■ Document  the  psychological  sequelae  of  discrimination  and  its  impact  on  employees 
and  institutions. 
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■ Conduct  national  surveys  to  document  the  problem. 

■ Identify  ways  in  which  women  can  cope  effectively. 

■ Increase  nationwide  public  awareness  of  the  problem  through  education. 

■ Require  author  anonymity  in  the  scientific  review  process  as  a means  of  countering 
the  prejudice  against  women. 

■ Develop  mechanisms  to  assure  proper  credit  to  research,  including  a fair  hearings 
appeal  process. 

■ Require  medical  and  graduate  school  administrators  to  make  clear  to  students  and 
faculty  alike  that  personal  and  professional  sexism  will  not  be  tolerated. 

■ Develop  and  enforce  sexual  harassment  policies  with  prevention  and  education 
programs  on  all  campuses. 

■ Incorporate  attitudinal  as  well  as  substantive  change  in  curriculum  reform  regarding 
gender  sensitivity. 

■ Sensitize  faculty  and  research  mentors  to  the  differences  in  learning  and 
communication  styles  between  men  and  women. 

■ Develop  arbitration  as  a possible  alternative  to  lengthy  and  expensive  litigation  for 
tenure  appeals  and  sex  discrimination  appeals. 
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"...  snickering,  giggling,  and  generally  rude  commentary  occur  any  and  every  time  there  is 
a discussion  of  female  reproductive  organs. " 

- Medical  Student 


"One  woman  candidate  who  thought  that  her  infertility  would  preclude  questions  prying 
into  goals  regarding  family  life  was  nevertheless  interrogated  regarding  possible  plans  for 
adoption. " 

- Medical  Student 


- 23  - 


ISSUE  7:  Research  Initiatives  on  Women’s  Health 


Barriers 

The  issue  was  presented  of  the  lack  of  a medical  and  research  specialty  in  women’s 
health.  Possibly,  more  women  would  be  attracted  to  biomedical  careers  if  a specialty  focusing 
on  women  were  available.  Even  giving  more  emphasis  to  women’s  health  in  existing  programs 
might  attract  women  to  the  career  field. 

Issue  7 Recommendations 

■ Emphasize  women’s  health  in  the  education  of  all  health  professionals. 

■ Develop  programs  specific  to  women’s  health  in  existing  health  training  programs. 

■ Develop  a continuing  education  program  on  women’s  health  for  physicians  in  all 
specialties. 

■ Offer  residency  and  fellowship  programs  in  women’s  health. 

■ Develop  a curriculum  for  a medical  specialty  in  women’s  health. 
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ISSUE  8:  Gender  Sensitivity 


Barriers 

Insensitivity  to  the  differences  between  men  and  women  is  a major  barrier  to  compatible 
working  relationships.  The  style  of  men  tends  to  be  hierarchial,  noncollaborative,  competitive, 
combative,  and  noncommunicative. 

Issue  8 Recommendations 

The  following  recommendations  were  offered  as  approaches  to  creating  a workplace 
attitude  more  compatible  to  women. 

■ Offer  seminars  to  men  to  broaden  their  scope  in  the  following: 

Team  Building 
Creative  Thinking 
Ethnic  Diversity 
Gender  Awareness 
Communication  Skills 

■ Foster  collaborative  and  synergistic  research 

■ Promote  nonhierarchial  research  teams. 
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ISSUE  9:  Minority  Women  in  Science 
Barriers 

All  the  issues  that  apply  to  women  in  general  take  on  a special  intensity  for  minority 
women  in  specific.  Barriers  to  academic  achievement,  access,  equity,  excellence  in  education 
curricula,  academic  services,  financial  assistance,  and  the  scarcity  of  mentors/role  models  have 
kept  Hispanics,  other  minorities,  and  women  from  academe. 

Given  the  widespread  concern  of  a glass  ceiling  for  women  in  biomedical  research 
careers,  the  predicament  for  under-represented  minority  women  is  so  dreary,  that  for  the  most 
part,  such  a concern  is  totally  abstract.  For  the  overwhelming  majority  of  minority  women, 
careers  in  biomedical  research  appear  unrealistic  and  out  of  reach,  let  alone  worrying  about  the 
possibility  of  a glass  ceiling.  Although  the  numbers  of  minority  enrolled  in  medical  schools  have 
increased,  and  at  the  same  rate  as  women  overall  (Association  of  American  Medical  Colleges, 
1989),  the  number  of  minority  women  in  biomedical  research  careers  and  medical  faculty 
positions  is  negligible.  {6} 


For  many  minority  women,  to  he  in  a position  where  a glass  ceiling  comes  into  effect 
would  be  a drastic  improvement.  ” {6} 


A key  element  to  improved  health  care  for  minorities  is  inclusion  of  researchers  who 
understand  the  culture,  language,  and  community  mores.  Yet  opportunities  for  such  researchers 
and  research  are  diminishing.  Since  1961,  57  black  hospitals  have  closed,  14  have  merged,  and 
only  12  remain.  These  hospitals  are  needed  for  specialized  training.  {2} 

In  1980,  the  percentage  of  women  physicians  in  the  United  States  was  only  13.4%.  Of 
the  total  of  women  physicians,  only  0.6%  were  Hispanic  women.  The  most  recent  data  (1991) 
for  multiple  ethnicity  groups  are  presented  in  the  two  tables  below. 
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Distribution  of  U.S.  Medical  School  Faculty  by  Sex,  Ethnicity  and  Degree 


MALE  MD  PhD/OHD*  MD-PhD/MD-OHD*  OTHER 

ETHNICITY  NUMBER  PERCENT  NUMBER  PERCENT  NUMBER  PERCENT  NUMBER  PERCENT 


Native  American 

37 

0.1 

1 

0.0 

2 

0.1 

1 

0.0 

Asian 

1,942 

4.8 

1,274 

7.1 

380 

10.5 

121 

3.0 

Black 

610 

1.5 

143 

0.8 

36 

1.0 

98 

2.4 

Mexican  American 

100 

0.2 

31 

0.2 

6 

0.2 

2 

0.0 

Puerto  Rican 

261 

0.7 

33 

0.2 

6 

0.2 

8 

0.2 

Other  Hispanic 

603 

1.5 

121 

0.7 

64 

1.8 

35 

0.9 

White 

27,239 

67.8 

11,444 

63.4 

2,602 

72.1 

1,275 

31.6 

Refused 

985 

2.5 

515 

2.9 

100 

2.8 

50 

1.2 

Missing 

877 

2.2 

278 

1.5 

45 

1.2 

341 

8.4 

Subtotal 

32,654 

81.3 

13,846 

76.7 

3,241 

89.8 

1,931 

47.8 

Distribution  of  U.S.  Medical  School  Faculty  by  Sex,  Ethnicity  and  Degree 


FEMALE  MD  PhD/OHD*  MD-PhD/MD-OHD*  OTHER 

ETHNICITY  NUMBER  PERCENT  NUMBER  PERCENT  NUMBER  PERCENT  NUMBER  PERCENT 


Native  American 

5 

0.0 

7 

0.0 

1 

0.0 

4 

0.1 

Asian 

803 

2.0 

320 

1.8 

68 

1.9 

90 

2.2 

Black 

313 

0.8 

62 

0.3 

4 

0.1 

108 

2.7 

Mexican  American 

30 

0.1 

9 

0.0 

0 

0.0 

5 

0.1 

Puerto  Rican 

116 

0.3 

22 

0.1 

0 

0.0 

15 

0.4 

Other  Hispanic 

118 

0.3 

48 

0.3 

2 

0.1 

38 

0.9 

White 

5,545 

13.8 

3,478 

19.3 

271 

7.5 

1,657 

41.0 

Refused 

212 

0.5 

135 

0.7 

10 

0.3 

36 

0.9 

Missing 

351 

0.9 

122 

0.7 

13 

0.4 

153 

3.8 

Subtotal 

7,493 

18.7 

4,203 

23.3 

369 

10.2 

2,106 

52.2 

TOTAL 

40,147 

100.0 

18,049 

100.0 

3,610 

100.0 

4,037 

100.0 

*OHD  - Other  Health  Doctorate 


Source:  Association  of  American  Medical  Colleges,  U.S.  Medical  School  Faculty  1991,  Faculty 
Roster  System,  Washington,  DC,  1991. 


- 27  - 


Minority  women  and  girls  still  face  race-based  stereotypical  attitudes,  in  addition  to 
gender  stereotyping.  For  example,  young  minority  women  tend  to  be  neglected  or  are  less  likely 
to  be  taken  seriously  in  career  counseling. 


Issue  9 Recommendations 

Special  attention  to  minority  women  in  all  programs  was  recommended,  with  the 
following  specific  suggestions: 


■ In  conducting  research,  ask  different  questions  to  determine  race,  sex,  and 
socio-economic  factors. 

■ Allocate  resources  to  provide  one-to-one,  face-to-face  recruitment,  particularly  of 
minorities,  into  graduate,  science-related  programs. 

■ Provide  incentives  for  schools  to  develop  and  retain  very  diverse  student  populations 
(disadvantaged/advantaged,  rural/urban,  minority/majority). 

■ Aim  research  initiatives  at  minority  women’s  health  issues. 

■ Prepare  Asian-American  nurses  to  assume  greater  responsibility  in  management 
positions  in  health  care  institutions. 
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Workshop  on  Women  in  Biomedical  Careers: 
Dynamics  of  Change,  Strategies  for 
the  21st  Century 


June  10-12,  1992 
Bethesda  Marriott 
Bethesda,  Maryland 


Agenda 


Wednesday,  June  10 


5:30  p.m. 

Reception  With  Members  of 
the  Congressional  Caucus  for 
Women’s  Issues 

8:30  p.m. 

Briefing  Meeting  for 
Cochairs,  Panelists,  and 
Facilitators 

Thursday, 

June  11 

8:00  a.m. 

Welcome 

Vivian  W.  Finn,  M.D. 

Director,  Office  of  Research  on  Women’s  Health 

8:15  a.m. 

Background/History 

Ruth  L.  Kirschstein,  M.D. 

Director,  National  Institute  of  General  Medical 
Sciences 

8:30  a.m. 

Overview  and  Workshop 
Charge 

Task  Force  Cochairs: 
Carola  Eisenberg,  M.D. 
Shirley  Malcom,  Ph.D. 

8:45  a.m. 

Panel  I:  Recruitment, 
Retention,  and  Re-entry 

10:00  a.m. 

Break 
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Thursday,  June  11  (continued) 

10:15  a.m.  NIH  Director’s  Address 


10:45  a.m.  Panel  II:  Advancement  and 
Workplace  Climate 

11:45  a.m.  Panel  III:  Abuses  of  Power  in 
the  Workplace 

12:45  p.m.  Luncheon 

Keynote  Address 


2:00  p.m.  Concurrent  Strategy 

Development  Sessions 

■ Education  ( Prenatal  to  8th 
Grade) 

■ Education  (9th  to  12th  Grade) 

■ Education  (Undergraduate 
through  Doctoral) 

■ Education  (Undergraduate 
through  Health  Professional 
Degrees) 

■ Women’s  Colleges:  Their  Role 
in  Preparing  Women  Scientists 

■ Re-entry  and  Nontraditional 
Pathways  to  Success 

■ Workplace  Climate:  Internal 
Factors  Which  Affect 
Women — Family  Issues,  Pay 
Equity 

■ Workplace  Climate:  External 
F actors  Which  Affect 
Women — Public  Images, 
Stereotypes 

■ Tenure  and  Promotion 

■ Understanding  Power 

■ Harassment  in  the  Workplace 

6:00  p.m. 


Bernadine  Healy,  M.D. 

Director,  National  Institutes  of  Health 


Maxine  F.  Singer,  Ph.D. 

President,  The  Carnegie  Institution  of  Washington 
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Thursday,  June  11  (continued) 

7:00  p.m.  Creative  Dinner  Discussion 

Groups 

B Networking  for  Graduate 
Women  in  Science 

B The  Politics  Mother  Never 
Taught  You 

B Why  Not  a Women’s  Health 
Specialty? 

B But  We’ve  Always  Done  It 
Like  This:  Challenging  the 
Current  Structure 

B Science  as  a Second  Language: 

Ethnic  Issues 

B Women  Research  Thyselves: 

Women  Researching  Women’s 
Health  Issues 

B Building  Support 

Structures — Keeping  Your 
Sanity 

B The  “Old  Boys  Network” — Not 
for  Old  Boys  Only 

Friday,  June  12 

7:30  a.m.  Meetings  of  Concurrent 

Strategy  Development  Sessions 

Cochairs  and  Rapporteurs 

1.  Education  (Prenatal  to  8th  Grade) 

Education  (9th  to  12th  Grade) 

2.  Education  (Undergraduate  through  Doctoral) 

Education  (Undergraduate  through  Health  Professional  Degrees) 

Women’s  Colleges:  Their  Role  in  Preparing  Women  Scientists 

3.  Re-entry  and  Nontraditional  Pathways  to  Success 

Workplace  Climate:  Internal  Factors  Which  Affect  Women — Family  Issues, 

Pay  Equity 

Workplace  Climate:  External  Factors  Which  Affect  Women — Public  Images,  Stereotypes 

4.  Tenure  and  Promotion 
Understanding  Power 
Harassment  in  the  Workplace 
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Friday,  June  12  (continued) 

9:15  a.m.  Exhibition  of  Innovations: 

Poster/Information  Session 

9:30  a.m.  Creative  Dinner  Discussion 

Group  Reports  and  Strategy 
Development  Session  Reports 

12:30  p.m.  Luncheon 
Address 


Girls,  Science,  and  the  Schools: 
What  Is  Happening,  What  Needs 
To  Happen 

1:45  p.m.  Remarks 


2:00  p.m.  Open  Microphone  Session 

3:00  p.m.  Closing  Remarks 


Susan  McGee  Bailey,  Ph.D. 

Director,  Wellesley  College  Center  for  Research  on 
Women 

Antonia  C.  Novella,  M.D. 

Surgeon  General,  Public  Health  Service 
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Workshop  on  Women  in  Biomedical  Careers: 
Dynamics  of  Change,  Strategies  for  the  21st  Century 


Bethesda  Marriott 
Bethesda,  Maryland 
June  10-12,  1992 

List  of  Attendees 

Catherine  L.  Abeita,  M.A. 

Director  of  Pre-College  Programs 

American  Indian  Science  and  Engineering  Society 

Dyanne  D.  Affonso,  Ph.D.,  R.N. 

Professor 

Department  of  Family  Health  Care  Nursing 

University  of  California  at  San  Francisco  School  of  Nursing 

Tenley  E.  Albright,  M.D. 

Chairman 

Institute  for  Clinical  Applications 

Rina  Alcalay,  Ph.D. 

Assistant  Professor  of  Rhetoric  and  Communication 
University  of  California  at  Davis 

Althea  Alexander 
Assistant  Dean 
Minority  Student  Affairs 

University  of  Southern  California  School  of  Medicine 

Linda  Alexander,  Ph.D. 

Assistant  Professor 
Department  of  Health  Education 
University  of  Maryland 

Joan  M.  Altekruse,  M.D.,  M.P.H.,  Dr.P.H. 
Professor  of  Preventive  Medicine 
Visiting  Scholar 

Stanford  Center  for  Research  on  Disease  Prevention 

Ruth  Anderson,  D.D.S. 

Pediatric  Dentist 
Associate  Professor 
Howard  University 


Beth  Ansel,  Ph.D. 

Program  Administrator 

National  Institute  on  Deafness  and  Other  Communication 
Disorders 

National  Institutes  of  Health 

Margaret  Long  Arnold,  L.L.D. 

Manager,  Women’s  Activities 
Organization  of  Government 
American  Association  of  Retired  Persons 

Carol  A.  Aschenbrenner,  M.D. 

Executive  Associate  Dean 
University  of  Iowa  College  of  Medicine 

Annlouise  R.  Assaf  M.S.,  Ph.D. 

Assistant  Professor 
Brown  University 

Judith  D.  Auerbach,  Ph.D. 

Associate  Director  for  Government  Affairs 
Consortium  of  Social  Science  Associations 

Uma  S.  Babu,  Ph.D. 

Staff  Fellow 

Food  and  Drug  Administration 

Kira  Bacal 

Baylor  College  of  Medicine 

Artrice  Valentine  Bader,  Ph.D. 

Consultant 

Health  Science  Administrator 

Shirley  P.  Bagley,  M.S. 

Assistant  Director  for  Special  Programs 
National  Institute  on  Aging 
National  Institutes  of  Health 

Susan  McGee  Bailey,  Ph.D. 

Director 

Center  for  Research  on  Women 
Wellesley  College 

Diuya  Bappanad 

Student 

Montgomery  Blair  High  School 
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Geraldine  Bard,  M.A.,  Ph.D. 

Associate  Professor 

State  University  College  at  Buffalo 

Linda  M.  Bartoshuk,  Ph.D. 

Professor  of  Surgery 
Department  of  Otolaryngology 
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Magee-Womens  Hospital 
University  of  Pittsburgh 

Audrey  Bernfield,  M.A. 

Associate  Director 
Student  Affairs 
Director 

Office  for  Student  Research 
Harvard  Medical  School 

Carol  Bernstein,  M.D. 

Physician 

Columbia  University 

Cheryl  Biber,  D.M.D. 

Clinical  Associate  Professor 
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University  of  Minnesota  Medical  School 
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Chief 
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Professor  and  Director 

Tufts  University  School  of  Medicine 
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Director 
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American  Medical  Association 
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Assistant  Professor 
Department  of  Anesthesiology 
Ohio  State  University  Hospitals 

David  M.  Brown,  M.D. 

Professor 
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Dean 

Medical  School 
University  of  Minnesota 

Diane  R.  Brown,  Ph.D. 

Grants  Associate 
Office  of  Extramural  Programs 
Office  of  the  Director 
National  Institutes  of  Health 

Willa  Brown,  M.D.,  M.P.H. 

Director 
Women’s  Health 

University  of  Maryland  Health  Center 

Bonnie  Brunkhorst,  Ph.D. 

Professor 

Institute  for  Science  Education 
California  State  University 
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President  and  CEO 
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Executive  Director 
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The  American  Fertility  Society 
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School  of  Medicine 
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Faye  Calhoun,  D.P.A.,  M.S. 

Deputy  Chief  for  Review 
Division  of  Research  Grants 
National  Institutes  of  Health 

Joanne  Calitri,  M.P.A. 

Clinical  Research  Associate 

Medical  and  Technical  Research  Associates,  Inc. 

Carole  C.  Carey,  B.S.N. 

Food  and  Drug  Administration 
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Assistant  Professor 
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Associate  Professor 
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Texas  Tech  University  Health  Sciences  Center  School  of 
Medicine 
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Federal  Women’s  Program  Manager 
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National  Institutes  of  Health 


Charlesetta  Collins 

Principal 

High  School  for  Health  Professionals 

Ethel  Connolly,  D.V.M. 

Private  Practice 

Verna  Cook,  Ph.D. 

Research  Analyst 

Department  of  Health  and  Human  Services 

Carol  V.  Cope 

Biologist 

Center  for  Veterinary  Medicine 
Division  of  Veterinary  Medical  Research 
Food  and  Drug  Administration 

Terri  L.  Cornelison,  M.D. 

Senior  Staff  Research  Fellow 
National  Cancer  Institute 
National  Institutes  of  Health 

Martha  Cortes,  D.D.S. 

Private  Practitioner 
Regional  Director 
Hispanic  Dental  Association 

Paul  Cotton 

Associate  Editor 

Journal  of  the  American  Medical  Association 

Terri  Damstra,  Ph.D. 

Director 

Office  of  International  Programs 

National  Institute  of  Environmental  Health  Sciences 
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Alice  J.  Dan,  Ph.D. 

Professor 
College  of  Nursing 
Director 

Center  for  Research  on  Women  and  Gender 
University  of  Illinois  at  Chicago 

Mary  Ann  Danello,  Ph.D. 

Director 

Office  of  Small  Business  and  Scientific  and  Trade  Affairs 
Food  and  Drug  Administration 

Darla  Danford,  M.P.H.,  D.Sc. 

Director 

Division  of  Nutrition  Research  Coordination 
National  Institutes  of  Health 

Marion  Danis,  M.D. 

Associate  Professor  of  Medicine 

Department  of  Medicine 

University  of  North  Carolina  at  Chapel  Hill 

Carolyn  Danzi 

Medical  Student 

State  University  of  New  York  Health  Science  Center  at 
Syracuse 

Helen  C.  Davies,  Ph.D. 

Associate  Dean 

University  of  Pennsylvania  School  of  Medicine 
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Daisy  De  Leon,  Ph.D. 

Senior  Staff  Fellow 
National  Cancer  Institute 
National  Institutes  of  Health 

Carolyn  Deal,  Ph.D. 

Research  Microbiologist 
Department  of  Bacterial  Diseases 
Walter  Reed  Army  Institute  of  Research 

Donna  J.  Dean,  Ph.D. 

Chief 

Biological  Sciences  Review  Section 
Division  of  Research  Grants 
National  Institutes  of  Health 

Marydale  DeBor,  J.D. 

Independant  Consultant 

Carole  DeMack 

Executive  Administrator  for  Academic  Affairs 
University  of  Chicago 

Donna  Deyhle,  Ph.D. 

Associate  Professor 
Department  of  Educational  Studies 
University  of  Utah 

Catherine  J.  Didion 

Executive  Director 
Association  for  Women  in  Science 

Michele  Dillon 

Manager 

Conference  Services  Group 

Linda  S.  Dix 

Study  Director 

National  Research  Council  Committee  on  Women  in  Science 
and  Engineering 

Amy  Donahue,  Ph.D. 

Program  Administrator 

Division  of  Communication  Sciences  and  Disorders 
National  Institute  on  Deafness  and  Other  Communication 
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National  Institutes  of  Health 

Rebecca  Dresser,  J.D. 

Professor  of  Law  and  Biomedical  Ethics 
Case  Western  Reserve  University  School  of  Law 

Willa  H.  Drummond,  M.D. 

Professor  of  Pediatrics,  Physiology,  and  Veterinary  Medical 
Sciences 
Chair 

University  of  Florida  Academic  Freedom  and  Tenure 
Committee 

University  of  Florida  College  of  Medicine 

Diane  F.  Dugard,  M.S.W. 

Office  of  the  Director 
National  Institutes  of  Health 

Rosalie  Dunn,  Ph.D. 

Senior  Scientific  Administrator 
Devices  and  Technology  Branch 
National,  Heart,  Lung,  and  Blood  Institute 
National  Institutes  of  Health 


Frances  J.  Dunston,  M.D.,  M.P.H. 

State  Commissioner  of  Health 

New  Jersey  State  Department  of  Health 

Elizabeth  Edblom,  Ph.D. 

Senior  Research  Chemist 
3M  Company 

Ifeanyi  Egbunike,  Ph.D. 

Assistant  Professor 

College  of  Pharmacy  and  Health  Sciences 
Texas  Southern  University 

Laura  Eisen,  Ph.D. 

Chair 

Division  of  Math  and  Natural  Sciences 
Trinity  College 

Carola  Eisenberg,  M.D. 

Director 

International  Programs  for  Medical  Students 
The  Harvard  Medical  School 

Roselyn  Payne  Epps,  M.D. 

Expert 

National  Cancer  Institute 
National  Institutes  of  Health 

Melinda  L.  Estes,  M.D. 

Staff  Pathologist/Neuropathology 
Cleveland  Clinic  Foundation 

Phyllis  B.  Eveleth,  Ph.D. 

Deputy  Associate  Director 
National  Institute  on  Aging 
National  Institutes  of  Health 

Jenny  Fan 

Intern 

Office  of  Research  on  Women’s  Health 
National  Institutes  of  Health 

Coralie  Farlee,  Ph.D. 

Assistant  Director  for  International  Legislation  and  Advisory 
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Fogarty  International  Center 
National  Institutes  of  Health 

Dorothy  Farrell 

Microbiologist 

Center  for  Veterinary  Medicine 
Division  of  Veterinary  Medical  Research 
Food  and  Drug  Administration 

Diane  Felsen,  Ph.D. 

Associate  Research  Professor 

Division  of  Urology 

Cornell  University  Medical  College 

Peggy  C.  Ferry,  M.D. 

Professor  of  Pediatrics  and  Neurology 
University  of  Arizona  Health  Sciences  Center 

Elizabeth  Field,  M.D. 

Assistant  Professor  of  Medicine 
University  of  Iowa 
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Rose  S.  Fife,  M.D. 

Assistant  Dean  for  Research 

Associate  Professor  of  Medicine,  Biochemistry,  and  Molecular 
Biology 

Indiana  University  School  of  Medicine 

Wanda  Figueroa 

Medical  Student 

Hispanic  Center  of  Excellence 

University  of  Medicine  and  Dentistry  of  New  Jersey 

Judith  A.  Finkelstein,  Ph.D. 

Professor  of  Anatomy 

Northeastern  Ohio  Universities  College  of  Medicine 

Patricia  Fitzpatrick,  M.D. 

Associate  Professor  of  Medicine 
Cardiology  Clinical  Group 
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Program  Officer 
Cell  Biology 

Division  of  Molecular  and  Cellular  Bioscience 
National  Science  Foundation 

Eileen  McGrath,  J.D. 
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Scientific  Review  Administrator 
National  Cancer  Institute 
National  Institutes  of  Health 

Mary  L.  Miers 

Chief 
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